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PUBLISHER'S LETTER 


Marketing hype 
doesn't sell anything 


One of the disadvantages of the all the new 
so-called high technology devices which are 
swamping the market is the high level of mar- 
keting nonsense which accompanies these 
products. In fact, there is so much “hype” in 
today's marketplace that it must build up the 
suspicion, at least in the minds of cynical 
buyers, that most of these new products aren't 
what they're cracked up to be. 

It affects us here at SILICON CHIP too. Every day, lots of press releases come 
over the desk and when we read some of them we wonder why the companies 
concerned ever bothered producing the product; if they need that much hype, 
they must be garbage! 

As you might expect, a lot of these press releases never see the light of day, or 
at least they don't appear in SILICON CHIP. Others we attempt to make some 
sense of, filtering out the real information from the bull. You'd be amazed at how 
often a two or three page press release comes down to just a couple of para- 
graphs. 

Just to give you some idea of the level of this nonsense, ГЇЇ give you a few 
examples. One of the common claims is that a product is “ergonomically 
designed". As far as I can determine, such a product has knobs or buttons on it 
which have some function. At least, I don't think any manufacturer would admit 
to producing a device that was *not ergonomically designed". 

Then there are products, often software, which offer “full functionality" on a 
PC, Mac or whatever. I think this means that they will work on a PC, Mac or 
whatever. I really don't think that these products would be on sale if they didn't 
offer this "full functionality" but then again, you never know. 

Of course, all software that runs under Windows 95 or NT is “interactive and 
easy to use" which is, as anyone who has used some of this software knows, a 
load of old cobblers. Of course, many CAD programs are intuitive as well, which 
Ithink means that you can use them before you've opened the manual. We know 
that's not true either. ; 

And the reason they’re “intuitive” is to “increase the design throughput, 
minimising commissioning times and speeding up the product time-to-market 
cycle”. Heaven forbid that any product or software would actually slow down 
the product time-to-market cycle. That wouldn’t do at all, would it? 

For me, much of this hype appears to be written by public relations people 
who really don’t have a clue what they are writing about, or perhaps, the 
products concerned really don’t have any features worth talking about anyway. 

More than ever, the warning “Caveat Emptor” or “Let the Buyer Beware” is as 
relevant today as it ever was. So look out. If you see meaningless hype accompa- 
nying a product, watch out. And if you are the person who actually writes this 
stuff, please don’t. 


Leo Simpson 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised notto attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 


working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
or as subsequently amended and to any governmental regulations which are applicable. 
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DESIGN BY 
NUMBERS 
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design scheme. Here's how: 
in the metal . .. 


. and here’s how it appeared 
on the computer screen. 


The “paperless aeroplane” is soon to be 
followed by the “paperless car”. Just as 
Boeing entirely designed their 777 airliner 
on computer screens, so Mazda expects to 
follow with automotive design. 


Long recognised as one of the 
world’s most innovative car manufac- 
turers, Mazda is to invest more than 
$A200 million in a process that will 
see new cars designed completely on 
computer screens. The new process, 


known as the Mazda Digital Innova- 
tion (MDI) scheme, will cover all de- 
sign stages from R&D through to ac- 
tual component production. 

Mazda says that MDI is being devel- 
oped so that the company can quickly 
respond to changes in demand and 
produce profits from even relatively 
small-scale production runs. Of the 
$A200 million to be invested, $A111 
million will be spent on computer 
hardware and software and a further 
$A88 million on machines and equip- 
ment. Around 4000 new computers 
are to be bought, while a further 1000 
existing machines are to be upgraded. 

In the MDI system, product design 
and production engineering will be 
developed 3-dimensionally. All prod- 
uct data will be digitally processed to 
create digital mock-ups. This will al- 
low the simulation of: 
(1) layouts of the engine bay, cabin, 
etc; 
(2) interference and gaps between ad- 
joining parts; 
(3) ease of maintenance and access to 
parts; and 
(4) ease of assembly. 

In addition to the shape of the ob- 


ject, product data such as quality, per- 
formance and cost will be digitised. 
Advanced machining and assembly 


The interior of the Metro was modelled in digital 3-dimensional form prior to 
construction. As well as providing a broad overview, this approach also allows 
the design to be examined for errors and ease of assembly. 
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YOU CAN 
AFFORD 
AN INTERNATIONAL 
SATELLITE TV 
SYSTEM 


SATELLITE ENTHUSIASTS 
STARTER KIT 


SYSTEM FROM ONLY: 


$995 


FREE RECEPTION FROM 
Asiasat II, Gorizont, Palapa, 
Panamsat, Intelsat 


HERE'S WHAT YOU GET: 


e 400 channel dual input receiver 
preprogrammed for all viewable satellites. 

e 1.8m solid ground. mount dish 

e 20°K LNBF 

e 25m coaxial cable 

e easy set up instructions 

e regular customer newsletters. 


BEWARE OF IMITATORS 


Direct Importer: AV-COMM PTY. LTD. 


РО BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 
VISIT OUR INTERNET SITE http://www.avcomm.com.au 
YES GARRY, please send me more 
information on international band 
satellite systems. 


Name: 


Address: 


P'code: 


Phone: ( ) 
ACN 002 174 478 


rp------------------- 
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The body structure of 
| the Metro as seen on the 
MDI svstem. 


A digital machine in a digital factory conducts a trial component assembly. 


Design changes can be made with ease at this stage, reducing costs and model 
development time and potentially improving build quality. 


facilities will be introduced and the 
system will also contribute to factory 
management, keeping track of such 
things as process control, labour hours 
and quality control. 

Trials of the new system began as 
early as mid-1995, the recently-intro- 
duced Mazda Metro being one of the 
vehicles used to “prove” the process. 
The company plans to fully apply MDI 


on all vehicles whose design is frozen 
after the spring of this year. 

With most of the component parts 
of a car produced and often devel- 
oped by external suppliers, this type 
of design process cannot be under- 
taken in isolation. Mazda is therefore 
encouraging its component suppliers 
to also make use of the new system, so 
that it is fully effective. SC 


Motherboard upgrades 
for your computer 


. How to avoid reinstalling — 
Windows 95 


You don’t have to reinstall Windows 95 
when you upgrade the motherboard in 
your computer. Here’s how to save time 
and avoid the hassles of reinstallation. 


Properties 


H- Hard disk controllers 
@ 2 HP ScanJet Scanners 


Keyboatd 

Modem 

Monitor 
2) Mouse 


By JASON COLE i MB) Network adapters 


In the article, “*!#$*&@* Comput- 
ers" in the February 1997 issue, the 
author referred to the need to reinstall 
Windows after replacing the mother- 
board in his system. However, pro- 
vided your old motherboard hasn't 
failed and you are simply upgrading, 
you don't have to do this. 

The trick is to remove all the device 
drivers for your hardware before re- 
moving the old board. Here is the pro- 
cedure I use and it does work as I have 
done it numerous times: 

(1) Either boot into SAFE MODE or 
exit into DOS and type WIN/D:M (ie, 
start Windows in SAFE MODE with no 
network). 

(2) When Windows has loaded in 
safe mode, click on the START button 
then select SETTINGS and CONTROL 
PANEL. In the Control Panel, double 
click on SYSTEM. This brings up the 
System Properties box. 

(3) Click on the DEVICE MANAGER 
tab and systematically remove all de- 
vices. This deletes that portion of the 
registry that contains the hardware 
profiles. A couple of things to note: 

(a) Occasionally, after deleting the 
keyboard, mouse or Com Port 1 (usu- 
ally the Mouse port), you may lose 


Ports (COM & LPT) 


8 29 OPTi 820930 Sound System 


control of the key- 
board or mouse. So, 
if possible, remove 
these last otherwise 
continue using the 
keyboard or restart 
again straight into 
SAFE MODE. This 
can be done by press- 
ing F8 when the 
“Booting Windows 95” message ap- 
pears and selecting SAFE MODE from 
the list of options. Keyboard control 
should return. 

(b) When removing the Standard 
IDE/ESDI Hard Disk Controller, re- 
member that these are the parent de- 
vices and that the Primary/Secondary 
IDE Controller cannot be removed on 
its own. 

(4) When all the devices have been 
removed click the START button, then 
select SHUT DOWN and SHUT DOWN 
THE COMPUTER. 

(5) When the computer has shut 
down, switch off the power and in- 
stall the new motherboard and any 
new cards. When Windows 95 starts 
up again with the new motherboard, 
it initially does not know what it has 
to work with. This is exactly the same 


d 


9 scsi controllers 


sédan mme manc mm mate tn 


Fig.1: the trick is to delete all the device drivers 
before removing the old motherboard. You do that by 
selecting each device in turn and clicking Remove. 


as if you had installed Windows 95 
from scratch or if you reinstalled it. 

(6) When it starts for the first time 
after replacing the motherboard, Win- 
dows 95 will detect that it has no 
video adapter setting and offers to de- 
tect it automatically. At this point, 
click on YES and allow it to do an auto 
detect for hardware components (oth- 
erwise known as the “Add New Hard- 
ware Wizard"). 

(7) Once it has finished detecting 
the video card, you may be asked to 
restart the computer to implement the 
changes. Upon restarting, the new Plug 
and Play (PnP) BIOS will continue to 
detect components and update the reg- 
istry. 

Any non-PnP cards that are not de- 
tected should be installed manually 
in the usual way (see Feb. 1997). SC 
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The PowerHouse is the one-stop-shop for electronic enthusiasts. Everything you could possibly want is under one roof. From the 
smallest components and kits to professional testing equipment like state-of-the-art hand held multi-meters and digital oscilloscopes. 
If you're buying for a gift our experienced staff will ensure your purchase will be well received. 


Our reference library, huge range of technical books and manuals will keep 
enthusiasts at the cutting edge of the electronics field. If Ham Radio is 
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Weller Solder Station 
Features new Ceramic heater technology with zero-crossing 
circuitry for longer element life and no switching spikes. ESD 
(static-safe) allows use with 
sensitive electronic circuitry. 
Variable temperature 
control, adjustable from 
285-455degrees C. 
Lightweight handpiece. 
Model 92IZXID. 
Cat T 3820 


$145 
Weller 


Fluke 18 Auto Multimeter 
Rugged, easy to use meter for the most common 
automotive measurements: VDC, VAC, Ohms, Diode 
Test and Capacitance. Min/Max: Records the minimum 
and maximum voltage automatically. Great for 
monitoring voltage variations or for catching glitches. 
Open/Short Capture: clearly displays hard to find 
intermittent opens and shorts in electrical circuits 


Function Мах Input Smallest Resolution Accuracy 
DC Volts: 600V imV +/- (1.9% + 3) 
AC Volts: 600V 1т\/ +/- (0.9% + 1) 
Ohms: 40Mohm 0.1 ohm +/- (0.9% + 1) 
Capacitance: 10000 mF 0.001mF +/- (1.9% + 2) 
Continuity: Beeper sounds for contact «25ohms, for contacts 
>=250ms. 
Cat Q 1636 


$219 


your game then our fully operational ham shack and trained staff will 

help with all your communications needs. So come in and see the 

new Dick Smith Electronics PowerHouse for yourself. It's more 

than a store, it’s the answer to all your electronics and 
communications needs. 


т | 


UV Exposure Box 

This high quality Kalex UV Exposure Box is ideal for schools, 
TAFEs, small business or home use. An easy way to expose 
sensitised PCBs. This product requires a W-1362 IEC Mains 


Lead (Not 
supplied) 
Cat N-5986 


$290 


PCB Technical Design Kits 

A range of 3 different kits to create your own high 
quality PCBs using positive photo resist. All kits include 
2 pre-sensitised PCBs, knife, developer, donut pad, 
sheets, PC artwork tapes and DIP patten sheets. Kits 2 
and 3 include a wider range of patterns, 


Cat N 5981 
Cat N 5982 

fn P ФЕ 
$2985 
Cat N 5983 


Be prepared For MS Office 97 
With These Great Books! 


The Complete Idiot’s Guide to Office Service 

New computer users ie love learning from this fun and witty 
book about Office 97 without fear of falling asleep before 
finding out, “what does this button do?” maha 
савм $ 2! DOs 


Teach Yourself Office 97 in 24 Hours 
Book and CD. In the rd which uu. gria imitators, this is now 

used to teach the reader how to become an accomplished user in Microsoft's 
latest upgrade to its world renown "Office" suite of programs. What great value. 
You get a CD to help you along the way for the price of a book alone! 

Cat B 7053 


Microsoft Office 97 Professional 6-in-1 
One of the most concise guides available covering all of the important features of 


the latest version of each application in the integrated suite of Excel, Word, 
PowerPoint, Access, Schedule and Mail. 


Cat B 7017 
[ví EXTENDED [Ví WORKING DISPLAYS OF 
ELECTRONICS RANGE KITS, SECURITY SYSTEMS, 
[Ví TECHNICAL LIBRARY COMMUNICATIONS, 


| TEST EQUIPMENT AND MORE | 
[VÍ KNOWLEDGEABLE STAFF | 


No Dick Smith Electronics store, other than the 
PowerHouse, stocks these products. But feel free 
to take advantage of our mail order service. 


a 


PHONE ORDERS All Areas (Local Call) 1300 366 644 
| FAX ORDERS (02) 9805 1986 MAIL ORDERS REPLY PAID 160 
| PO Box 321, NORTH RYDE 2113 


| No postage stamp required 


_VISIT OUR WEB SITE www. dse. com.du 


T Tes. ELIT LLL 1 
ee үру: 
ko сс ! AVAILABLE Ч 


See с our exte tensiv 


р” 
14 
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WE ARE HERE 


Offers expire end April 1997 
Christies Retail Centre Cnr 
arenu & Chapel Rds 
BAN — T. Ph: sio Mee 9677 


zu ze 


By JOHN CLARKE 


Watch two TV channels at once! 


If you want to watch two TV channels at once, this 
Picture-in-Picture unit will come in handy. It will 
enable you to check on the golf, cricket or your 
second favourite show while also watching another 
channel. It’s easy to build and all functions are 
infrared remote controlled. 


TV Picture-in- 
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OW MANY times have you 

wanted to see what is happen- 

ing on a second TV channel 
while watching another program? It 
may be that the program that you want 
to watch next starts before the present 
one is finished or there are two pro- 
grams that you want to see but they 
are showing at the same time. You 
may also want to watch another chan- 
nel while the advertisements are on 
but not want to miss the show when it 
comes back on. With this Picture-in- 
Picture unit you can do all those things 
and more. 

Picture-in-picture or PIP on a tele- 
vision screen means that there is a 
second small picture of another chan- 
nel superimposed on the main pic- 
ture. It is usually about 1/6th the size 
of the screen and so it does not nor- 
mally detract too seriously from the 
main program. If it does cause prob- 
lems, it can either quickly be switched 
off or “flicked” (using the ROTATE 
button) to another corner of the 
screen. 

You can also quickly swap 
the PIP with the main pic- 
ture, just by pressing the 
SWAP button on the re- 
mote control. When this 
is done, the original PIP 
is viewed full size, while 
the original full-sized pro- 
gram is shrunk to the smaller 
PIP area. The sound is automati- 
cally swapped with the picture. 

Note that you can also swap the 
sound from one channel to the other, 
so that either the main or PIP channel 
can be heard. 

Another very useful feature is a 
sound muting facility. This is particu- 
larly handy for advertisements which 
are usually at a louder volume than 
normal program material. 


Picture 


As shown in the photos, the TV 
Picture-In-Picture Unit is housed ina 
slimline plastic case with terminals at 
the rear for the audio and video con- 
nections. On the front is the power 
switch, a power indicator LED and a 
window for the infrared remote con- 
trol sensor. The handheld remote con- 
trol takes care of all functions, except 
for power on/off switching. 

To make the construction easy, the 
PIP unit is based on a pre-built mod- 
ule which performs all the video func- 
tions. We have added in the audio 
and remote control facilities to com- 
plete the unit. 


What you need 


Two video sources are required for 
the PIP unit to operate and this would 
normally be provided by two video 
players. Just about every household 
has at least one VCR and many have 
two, although often the tape transport 
mechanism in the older unit has failed. 


Unit 


Adds a small picture (PIP) of 
another channel to one 
corner of the TV screen 


PIP can be displayed in any 
corner of the screen 


Main picture & PIP can be 
swapped at the press of a 
button 


Audio automatically swaps 
with picture swap 


Audio signal can be either for 
the main picture or for the 
PIP 


Audio mute facility 
Stereo or mono audio 


Remote control functions for 
all features 


Direct video or RF modulator 
output (channel 0 or 1) 


This handpiece remotely selects all the 
functions of the Picture-In-Picture Unit. It 
lets you move the PIP to any corner of the 
screen, swap between the PIP and the main 
picture, and swap and mute the audio. 
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By default, the PIP appears in the bottom righthand corner of the screen when 
it is turned on. It can be moved to any of the other corners of the screen at the 
press of a button. Note that the PIP quality is not as good as the main picture. 


That doesn’t matter — it’s the tuner 
section of the older unit that we’re 
really after and provided that still 
works, it can be pressed into service. 

If you don't have a second VCR, you 
can probably obtain a junked unit quite 
cheaply from a video repair shop. 
Don't worry too much about the tape 
transport mechanism - just make sure 
that the tuner/RF section works. An 
old Beta player could probably be 
picked up for a few dollars (or even 
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given away), for example. 

Although using two VCRs to pro- 
vide the two channels is the obvious 
way to go, itmay be possible to modify 
the TV set in some cases so that it can 
function as a signal source. That way, 
only one VCR would be necessary to 
provide the second channel. Modify- 
ingthe TV set would involve breaking 
the audio and video signal paths at 
the appropriate points so that the PIP 
unit can be interposed. 


Don't do this unless you are experi- 
enced with TV/video circuits and 
know exactly what you are doing. Be 
aware also that some older TV sets 
may have a live chassis and that any 
modifications will invalidate the set's 
warranty. Add in any technical diffi- 
culties that you may encounter (sig- 
nal levels, etc) and you can see why 
we recommend the two-VCR ap- 
proach. 

Fig.1 shows a typical installation 
for the PIP Unit. The two VCRs re- 
ceive the incoming RF from the an- 
tenna via a splitter and their audio 
and video outputs are fed to the PIP 
Unit. The RF modulated output from’ 
the PIP unit (channel 0 or 1) is then 
fed to the antenna input (RF IN) of the 
TV receiver. 

Alternatively, the audio and video 
outputs from the PIP Unit can be fed 
to the TV receiver, provided the set 
has provision for these inputs. The 
left and right (L & R) audio outputs 
can also be fed to a stereo amplifier. 

Note that although Fig.1 depicts 
stereo VCRs, mono VCRs can also be 
used — just use mono cables and con- 
nect to either the left or right audio 
channel of the PIP unit. 


Block diagram 


Fig.2 shows the block diagram of 
the TV PIP Unit which can be divided 
into audio and video sections. The 
audio section (IC5, IC6a, IC6b & IC6d) 
accepts the stereo inputs from the 
VCRs and produces a single output 
(AUDIO OUT) which may be switched 
between either VCR or muted. In ad- 
dition, the left and right channels of 
the selected source are mixed to pro- 
duce a mono signal which is fed to the 
video modulator audio input. 

The video outputs from the VCRs 
are fed to the video inputs of the PIP 
board. The output from this board is 
either video 1, video 2 or a picture-in- 
picture signal. This output is then split 
two ways. First, itis buffered by driver 
stage O4 to provide the video output 
signal. And second, it is fed to the 
video modulator which produces the 
alternative RF output signal. 

As mentioned before, the remote 
transmitter controls all the functions 
of the PIP unit. The PIP button 
switches the picture-in-picture display ` 
on or off, while the SWAP button be- 
low itswitches the PIP and full-screen 
channels (the audio automatically 
swaps as well). You can also use the 


adjacent audio SWAP button to switch 
the sound from the main picture to 
the PIP, or vice versa. 

The ROTATE button selects which 
corner of the screen plays host to the 
PIP. This button sequentially moves 
the PIP display anticlockwise to the 
next corner of the screen each time it 
is pressed. 

Finally, as its name implies, the 
MUTE button kills the audio. 

The signals from the remote control 
unit are picked up by aremote control 
receiver circuit which is based on IC1. 
Its output is then fed to the control 
logic block (IC2-IC4) and this in turn 
controls the audio switching and the 
PIP board. 


Circuit details — transmitter 


Fig.3 shows the circuit for the IR 
Transmitter. IC1 is an SM5021B en- 
coder which outputs a unique code 
for each switch. This code gates a 
38kHz carrier on and off and the out- 
put at pin 15 then drives Darlington 
transistor pair Q1 & Q2. These in turn 
drive IRLED1 via a 4.7Q current limit- 
ing resistor. The 38kHz carrier is de- 
rived by dividing the 455kHz oscilla- 
tor frequency at pins 12 & 13 by 12. 

LK1 and LK2 are included to alter 
the coding for each switch. This will 


Fig.1: the PIP Unit accepts 
video and audio signals 
from two VCRs. The 
processed output from the 
PIP Unit is then fed to the 
TV set, either via the 
antenna socket or via video 
and audio inputs (if fitted). 


TV SPEAKERS 


ALTERNATIVE 
TO RF INPUT 


le х= у= жа чабын ees sed ides. ка "qi Min 


Fig.2: block diagram of the PIP 
Unit. The PIP board (bottom, 
centre) processes the video 


ABO signals from the two VCRs and 
OUT produces a single PIP signal. It 
à also controls the logic | 
circuitry which switches the 
audio signals from the two 


VCRs. 
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Fig.3 the circuit for 
the IR Transmitter. 
ІС1 is an SM5021B 
encoder which 
outputs a unique code 
for each switch. This 
code gates a 38kHz 
carrier on and off and 
the output at pin 15 
drives Darlington 
transistor pair Q1 & 
Q2. These in turn 
drive IRLED1. 


VIEWED FROM BELOW 


IR TRANSMITTER 


avoid conflict with another remote 
control which uses the same device. 
Normally, these can both be left open 
for the default coding. Connecting ei- 
ther or both pins 1 & 2 ofIC1 to ground 
will change the code. 


Circuit details — PIP unit 


Refer now to Fig.4 for the circuit 
details of the PIP Unit. It's designed 


around the PIP board which, as men- 
tioned above, comes as a pre-built 
module. 

Starting at the top lefthand corner, 
IRD1 picks up the signals from the 
handheld transmitter. This 3-termi- 
nal device is actually a bit more com- 
plicated than it looks. It contains an 
IR receiver diode, an amplifier tuned 
to 38kHz, a 38kHz bandpass filter, an 


Specifications 
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automatic gain control (AGC) section 
and a detector. Its output is a digital 
pulse train identical to that generated 
by the transmitter but inverted. 

Q1 is used to re-invert the signal, 
after which it is fed to pin 2 of decoder 


` IC1 (SM5032B). The decoding links 


LK1 and LK2 must match those in the 
transmitter, to ensure compatibility. 

ІС1 has eight outputs (A-H) and 
these match the switches in the trans- 
mitter. In this circuit, however, we 
only use the A, B, C, E & F outputs 
which are all momentary action. 

Pressing the ROTATE (A) switch on 
the transmitter will produce a high 
output on the “А” output of decoder 
IC1. Similarly, pressing the other but- 
tons on the transmitter produces highs 
on the other decoder outputs. 

The ‘C’ output (PIP) of IC1 drives 
the clock input of flipflop IC2a. Each 
time 'C' goes high, IC2a's Q output 
(pin 1) toggles (low to high or high to 
low). When this output goes high, the 
output of Schmitt NAND gate IC3d 
goes low. This selects the picture-in- 
picture function for the PIP board. 

The ‘A’ output (ROTATE) of IC1 is 
buffered by gates IC3a & IC3b. When 
the 'A' output goes high, the inputs to 
IC3c are pulled high via the .012uF 
capacitor and IC3c's output goes low. 
After about 120цз, the capacitor 
charges via its associated 10kQ resis- 
tor and so IC3c's output goes high 
again. 

As a result, IC3d delivers a 120us 
high-going pulse to the PIP input of 
the PIP board (assuming that pin 8 of 
IC3d is high). This short pulse in- 
structs the PIP board to rotate the pic- 
ture-in-picture display to the next po- 
sition on the screen. The pulse dura- 
tion is not critical by the way and can 
be anywhere between 1ys to 10ms for 
the rotate function to work correctly. 

The ‘B’ output of IC1 drives a sec- 
ond flipflop designated here as IC2b. 
This also toggles its Q output (pin 13) 
at each positive going pulse to the 


Fig.4 (right): the signals from the 
handpiece are picked up by IRD1 and 
decoded by IC1. The decoded outputs 
then drive the PIP module via logic 
circuitry. CMOS analog switch IC5 
switches the audio signals and is 
controlled by IC1 via flipflops IC4a & 
IC4b and transistors Q1 & Q2. The 
modulator produces an RF output 
signal on either CHO or CH1. 
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Fig.5: install the parts on the PC board as shown in this wiring 
diagram. Note that the two links shown dotted are mounted on 
the main board beneath the PIP module. 
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Use the shielded cable and the connectors supplied with the PIP module to 
make the connections to the main board. A small round piece of red Perspex is 
fitted to the front panel to provide a window for the infrared receiver (IRD1). 


clock input. In this case, the Q output 
drives the SWAP input of the PIP 
board. This instructs the PIP board to 
swap the main picture with the PIP. 

When power is first applied to IC2a 
and IC2b, their reset inputs (pins 4 & 
10) are pulled high via a 10uF capaci- 
tor. This resets their О outputs low. 
The 10uF capacitor then charges via 
its associated 100kQ resistor, so that 
the resets are released after about one 
second. The low Q outputs ensure 
that the power on default settings for 
the PIP board are: (1) PIP off; and (2) 
Video Input 1 selected. 

The ‘B’ output of IC1 also drives the 
clock input of flipflop IC4a, via diode 
D1. This swaps the audio channel 
whenever the video swap function is 
enabled. Similarly, the ‘E’ output of 
IC1 also drives IC4a’s clock input, this 
time via diode D2, to perform the au- 
dio swap function. Let's see how this 
all works. 

As shown, the output of IC4a drives 
transistor Q2 via a 10kQ resistor. This 
transistor effectively inverts and level 
shifts the 5V signal from IC4a to a 12V 
signal which is then applied to pin 10 
of IC5. 

IC4b and Q3 function in exactly the 


same fashion. In this case, however, 
the clock (CK) input of IC4b is driven 
by the ‘F’ output of decoder IC1. The 
level shifted output appears at Q3's 
collector and is fed to pin 9 of IC5. 


Audio switching 


IC5 is a 4052 CMOS analog switch. 
It is basically a 2-pole 4-way switch 
which is controlled by the signals on 
its A & B inputs (pins 9 & 10). 

When A & B are both low, the ХО 
and YO inputs are selected and fed 


" „ы 
The switches on the PIP module must 
be set exactly as shown here; ie, two 
switches down, the rest up. 


through to the X and Y outputs (pins 
13 & 3). Similarly, if A is high and B is 
low, the X1 and Y1 inputs are se- 
lected. And if B is high, either X2 or 
X3 and either Y2 or Y3 are selected, 
while X0, X1, YO and Y1 are all open. 

Note, however, that inputs X2, X3, 
Y2 & Y3 are all connected together 
and biased to half supply (V/2). They 
are also AC-coupled to ground via a 
10uF capacitor. If B is high, X2 & X3 
are connected to the X output, while 
Y2 & Y3 are connected to the Y out- 


put. 

The left and right audio signals from 
VCR 1 are fed to the X0 & YO inputs of 
IC5, while those from VCR 2 are fed to 
the X1 & Y1 inputs. Each input is AC- 
coupled via a 10uF capacitor and bi- 
ased to half supply via a 10kQ resis- 
tor. In addition, a 1kQ resistor is in- 
cluded in series with each input to 
provide current limiting. 

If A & B are both low, it follows that 
the signals from VCR 1 are fed through 
to the X & Y outputs of IC5. Similarly, 
if A is pulled high (ie, Q2 switches 
off), the signals from VCR 2 are fed 
through instead. And finally, if B is 
pulled high, no input signals are se- 
lected and the X and Y outputs are 
shunted to ground via the 10uF ca- 
pacitor connected to X2, X3, Y2 & Y3; 
ie, the audio is muted. 

When power is first applied, flip- 
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The various inputs and outputs are all run via RCA sockets at the rear of the 


unit. Note that the power supply socket must be insulated from the rear panel 


if a metal label is used. 


flops IC4a & IC4b are set via the 10uF 
capacitor connected between their Set 
inputs (pins 8 & 6) and the +12V sup- 
ply rail. This sets the Q outputs high 
and the collectors of Q2 and Q3 low. 
Thus at power up, the audio signals 
from VCR 1 are selected and the mut- 
ing is off. 

The left & right audio signals from 
IC5 are buffered using op amps IC6a 
and IC6b. The outputs from these 
stages appear at pins 7 & 14 respec- 
tively and are fed to the output sock- 
ets via 1000 resistors and 10uF ca- 
pacitors. 

In addition, the left and right chan- 
nels are mixed via 10kQ resistors and 
fed to amplifier stage IC6d. Its pin 14 
output in turn drives the audio input 
of the modulator via a 10uF capacitor. 


VR1 provides a level setting adjust- 
ment. 


PIP board 


While we do not propose to de- 
scribe in detail how the PIP board 
works, we can give a precis of its 
operation. A video signal consists of 
luminance (brightness) and chromin- 
ance (colour) information, mixed with 
colour burst and line and frame sync 
pulses. 

The line sync pulses indicate the 
beginning and end of each line in the 
picture; ie, from the far left to the far 
right of the TV screen. The video lu- 
minance and colour signals are present 
between these sync pulses and pro- 
duce the picture information in each 
line. The frame sync pulses indicate 


Where To Buy The Parts 


The major parts for this design are available as follows: 


(1) PIP module plus main PC board: Av-Comm Pty Ltd, PO Box 225, 
Balgowlah, NSW 2093. Phone (02) 9949 7417; Fax (02) 9949 7095. Price — 
$209 plus $10 p&p. Please quote Cat. K1400 (available end of May 1997). 


(2) Complete IR transmitter kit plus all IR receiver parts (please specify 
no PC board for receiver when ordering): Oatley Electronics, PO Box 89, 
Oatley, NSW 2223. Phone (02) 9584 3563; Fax (02) 9584 3561. Price $30 


plus $3.50 p&p. 


(3) Astec UM1285AUS 0/1 video modulator: Dick Smith Electronics (Cat. 


K-6043). 
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the beginning and end of a complete 
picture. 

In orderto shrink the full-sized pic- 
ture into a PIP size, the line sync in- 
formation must be altered so that the 
picture is positioned on a different 
part of the screen. This is done in two 
ways. First, the line length for the PIP 
is reduced by discarding some of the 
video information so that it fits into a 
smaller space. And second, the num- 
ber of lines is reduced to decrease the 
picture height. 

The way in which this is done is 
rather complicated. First, the required 
information for each video frame is 
sampled using a fast A-D converter 
and stored in a dual-port RAM. The 
term “dual-port” simply means that 
we can simultaneously store informa- 
tion in memory and retrieve it, with- 
out halting either process. The stored 
video information is then retrieved 
from the memory at the appropriate 
rate, reconverted to analog format and 
inserted into the main (full-screen) 
video signal. 

Basically, all we are doing is substi- 
tuting PIP video information over part 
ofeach line for the main picture, until 
the PIP is complete. Because of this, 
the information retrieved from the 
RAM does not contain vertical or hori- 
zontal sync pulses, since these would 
upset the operation of the main pic- 
ture. 

The video output from the PIP board 
goes to two separate circuits: (1) a 
buffer stage based on transistor Q4; 
and (2) to the modulator. 


VR2 sets the video level into the 
base of Q4. This transistor is wired as 
an emitter follower and the resulting 
signal is coupled to the video output 
socket via a 470uF capacitor. The 750 
emitter resistor sets the output im- 
pedance. 

УЕЗ sets the input level for the video 
modulator. This modulator provides 
an RF output on either channel 0 or 1, 
depending on the channel select link- 
ing option. Power to the modulator is 
derived from the +12V rail via a 180Q 
current limiting resistor. 


Power supply 


Power for the circuit is derived from 
a12VAC plugpack. It’s output is fed to 
bridge rectifier D3-D6 and filtered with 
a 2200UF capacitor to derive a 16 VDC 
(nom.) supply. This is then applied to 
3-terminal regulator REG1 which pro- 
vides a 12V supply rail for the PIP 
board and ICs 5 & 6. 

A 3-terminal regulator on the PIP 
board provides a separate +5V rail 
and this is used to power IRD1 and 
ICs 1-4. It also drives a LED power 
indicator via a 560Q resistor. 

Finally, a half-supply voltage is de- 
rived from a voltage divider consist- 
ing of two 10kQ resistors. This is buff- 
ered by unity gain amplifier stage IC6c 
and the resulting V/2 output used to 
bias the audio input signals to IC5. 


Construction 


The parts for the PIP Unit are 
mounted on a PC board coded 
02302971 and measuring 197 x 
154mm. This board accommodates the 
preassembled PIP module, the modu- 
lator and all the support circuitry. You 
can buy the PIP module and the PC 
board from Av-Comm Pty Ltd, while 
the handheld transmitter and receiver 
parts are available from Oatley Elec- 
tronics. Dick Smith Electronics stocks 
the specified video modulator. 

Fig.5 shows the parts layout on the 
PC board. Before mounting any of the 
parts, check the board carefully for 
shorts between the tracks and for 
breaks in the copper pattern. You 
should also check that the mounting 
holes for the PIP board and for REG1 
are drilled to 3mm and that the mount- 
ing holes for the modulator earth lugs 
are correct. 

Begin the assembly by installing the 
links and the resistors. Note that two 
of the links are shown dotted, to indi- 
cate that they go under the PIP mod- 


PARTS LIST 


1 PC board, code 02302971, 197 
x 154mm 

2 self-adhesive labels for front & 

„rear panels, 215 x 34mm 

1 remote control transmitter label, 
31 x 63mm 

1 plastic case, 225 x 165 x 40mm 
(Jaycar Cat. HB5972) 

1 PIP board (from Av-Comm) 

1 video modulator, Astec 
UM1285AUS 0/1 (DSE Cat. К- 
6043) 

1 12VAC 500mA plugpack 

2 2 x 2-way PC-mount RCA 
sockets (Altronics P-0211) 

1 RCA panel-mount socket 

1 DC panel socket to suit 
plugpack 

1 SPDT toggle switch (S1) 

1 TO220 heatsink, 19 x 19 x 
6mm. 

1 50kQ horizontal trimpot (VR1) 

2 1kQ horizontal trimpots 

- (VR2, VR3) 

1 400mm length of 0.8mm tinned 
copper wire 

1 500mm length of hook-up wire 

4 self-tapping screws to secure 
board to case 

4 3mm dia. x 9mm screws & nuts 

4 5mm spacers 

1 3mm dia. x 6mm screw and nut 

1 8mm ID grommet (to insulate 
DC socket) 

15 PC stakes 

1 10mm dia. x 3mm red Perspex 
for IR sensor window 


Semiconductors 

2 4013 dual-D flipflops (IC2,IC4) 

1 4093 quad Schmitt NAND gate 
(IC3) 

1 4052 dual 1-to-4 analog 
multiplexer/demultiplexer 
(IC5) 

1 TLO74, LF354 quad op amp 
(IC6) 

1 7812 12V 3-terminal regulator 
(REG1) 

3 BC548 NPN transistors (Q2, 

| 03,04) 

2 IN914, 1N4148 signal diodes 
(D1,D2) 

4 1N4004 1A diodes (D3-D6) 


1 3mm LED (LED1) - 


Capacitors 

1 2200uF 16VW PC electrolytic 

1 470uF 16VW PC electrolytic 

1 47НЕ 16VW PC electrolytic 

1 22uF 16VW PC electrolytic 

14 10uF 16VW PC electrolytic 

1 .012uF (12n or 123) MKT 
polyester 


Resistors (0.25W 1%) 
2 100kQ 5 1kQ 

13 10kQ 11800 
1 5.6kQ. 2 1000 
1 4.7kQ. 1750 

3 2.2kQ 


8-Channel IR Transmitter 

1 Magnavox remote control 
handpiece (includes IRLED 
and battery clips) 

1 455kHz resonator (X1) 

1 PC board 

2 AAA cells 

2 PC stakes 


Semiconductors 

1 SM5021B encoder (IC1) 

1 BC548 NPN transistor (Q1) 
1 C8050 NPN transistor (Q2) 


Capacitors 
1 10uF 16VW PC electrolytic 
2 100pF (100p or 101) ceramic 


Resistors 

2 1kQ 14.70 

8-Channel IR Receiver 

1 SM5023B remote control 
receiver (IC1) 

1 BC338 NPN transistor (Q1) 

1 PIC12043 infrared receiver 
(IRD1) 


Capacitors 

1 10uF 16VW PC electrolytic 

1 .001uF (1п0, 102 or 1000p) 
ceramic _ 


Resistors 
1 З9КО 
1 10kQ 


1 4.7kQ 
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Fig.6: this full-size artwork can be used as a drilling template for the front panel. 


AUDIO OUT 


Fig.7: the full-size artwork for the rear panel. It can be photocopied and affixed to the rear panel using double-sided adhesive tape. 
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Fig.8: this is the full-size front panel 
artwork for the hand-held transmitter. 


ule — don’t forget these. Table 1 lists the resistor 
colour codes but it is also a good idea to check each 
value using a digital multimeter, just to make sure. 

The diodes can be mounted next, taking care to 
ensure that they are oriented correctly. Note that two 
types are used on the main PC board: (1) the 1A 
1N4004s which have a black body; and (2) the smaller 
1N914s which are usually orange in colour. 

The 14 PC stakes can now be installed on the PC 
board, followed by the ICs. Take care with the orien- 
tation of each IC and check that the correct type has 
been installed at each location before soldering. Note 
particularly that ICT & IC6 are oriented differently to 
the other ICs. 

The LK1 and LK2 linking options for IC1 can be 
left open circuit, unless you already have an identi- 
cal IR remote control with the same coding. 

The four transistors are all BC548 types and these 
must be oriented exactly as shown. REG1 is mounted 
horizontally, with its leads bent at rightangles so that 
they pass through the PC board. It is fitted with a 
small heatsink and bolted to the PC board using a 
3mm screw and nut. 

The capacitors can now be installed, along with 
IRD1, LED1 and the trimpots. Be sure to orient IRD1 
with its bubble-shaped lens towards the front. LED1 
should be mounted at full lead length, so that it can 
later be bent over and pushed through its mounting 
hole in the front panel hole. 

The two RCA socket sets must have their plastic 
locating pins removed before they are mounted. 
Remove these using sidecutters, then solder the RCA 
sockets in position, taking care to ensure that their 
bottom surfaces sit flush with the board. 

The video modulator is mounted in the top 
righthand corner of the board. As shown, the unit is 
wired for channel 0. If you want channel 1, simply 
transfer the lead from the CHO position to the CH1 
position. 

The PC board assembly can now be completed by 
mounting the PIP module. This board is mounted on 
5mm spacers and secured using 3mm screws and 
nuts. Wire up the board using the supplied shielded 
leads and the red/black power lead. Don’t forget to 
solder a length of hookup wire from the onboard 5V 
regulator output to the +5V PC stake on the main PC 
board. 


Final assembly 


The completed assembly is housed in a standard 
plastic instrument case measuring 225 x 165 x 40mm. 


SEREDE 


The infrared transmitter should only take a few minutes to assemble. 


otice 


how the two transistors are bent over, so that they sit flat against the board. The 
board simply clips into position in the case. 


Begin the case assembly by affixing 
the labels to the front and rear panels. 
This done, drill out the holes on the 
rear panel for the RCA sockets, the 
power socket and the RF OUT socket. 
The best way to go about this is to first 
drill small pilot holes and then care- 
fully enlarge each hole to the correct 
size using a tapered reamer. 

Moving now to the front panel, drill 
the holes for the power switch and its 
adjacent indicator LED. You will also 
have to drill a 10mm hole in the front 
panel in line with IRD1. We fitted a 
10mm-dia. red Perspex window to this 
hole, rather than simply leave it open. 

The various items can now all be 
mounted in position and the wiring 
completed as shown in Fig.5. Note 
that the PC board assembly is secured 
using self-tapping screws which go 
into integral pillars in the base of the 
case. Two small self-tapping screws 
are also used to secure the stereo RCA 
sockets to the rear panel. 

Important: if a metal label is used 
on the rear panel (eg, Dynamark), be 
sure to insulate the power socket from 
the panel. This can be done by strip- 
ping back the label from around the 
mounting hole and then fitting a large 
insulating washer under the mount- 
ing nut. If this is not done, the metal 
label will short one side of the 12VAC 
power supply to ground. 


Transmitter assembly 


Very little work is required to as- 
semble the IR transmitter, as Fig.9 
shows. It’s mainly a matter of solder- 
ing a few parts to the transmitter board. 
Take care to ensure that the infrared 
LED is installed with the correct po- 
larity and note that Q1 is a BC548 
while Q2 is a C8050. 


After that, all you have to do is 
attach the label to the transmitter case 
and cut out the holes for the switch 
pads, as marked. You will also have to 
cut off the switch pads on the rubber 
membrane that were originally in- 
tended for the volume and CD selec- 
tions. 

The two halves of the case are sim- 
ply clipped together after installing 
the two 1.5V AAA cells. 


Testing 


Now for the smoke test but first go 
back over your work carefully and 
check for possible wiring errors. In 
particular, check that all components 
are correctly oriented and that the cor- 
rect part has been used at each loca- 
tion. 

This done, apply power and check 
that there is +12V at the output of 
REG1 and +5V at the output of the 
regulator on the PIP board. If these 
voltages are OK, switch off and set 
two of the DIP switches on the PIP 
module to the down position, as 
shown on Fig.5. These select the video 
sources for the main and PIP display. 

It’s now simply a matter of connect- 
ing the unit as shown in Fig.1 and 
testing it for correct operation. Re- 
member to tune the TV set to the ap- 
propriate channel (either CHO or CH1), 
if you are using the RF output from 
the PIP Unit. Of course, this step will 
not be necessary if you are feeding the 
audio/video outputs from the PIP Unit 
to the TV set. 

Now apply power and check that 
the signal applied to INPUT 1 appears 
on the screen as the main picture. At 
this stage, there should be no PIP. If 
this is correct, adjust VR3 to obtain 
the correct contrast range and to pre- 


3V BATTERY 
Fig.9: take care with the orientation of 
the infrared LED and don’t confuse 
transistors Q1 & Q2 when installing 
the parts on the transmitter board. 
The two transistors are installed flat 
against the board as shown in the 
photo at the top of the page. 


vent overmodulation (assuming the 
RF output is being used). If the direct 
video output is being used, adjust VR2 
for correct contrast instead. VR1 is 
adjusted for a normal sound level. 
You can now check the remote con- 
trol. Select PIP and check that a small 
picture corresponding to the second 
video input appears in the lower 
righthand corner of the screen. If it 
does, check that the ROTATE and video 
SWAP functions work — the sound 
should follow the main picture. Fi- 
nally, check that the audio SWAP and 
MUTING functions work. sc 
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BY FRANC ZABKAR 


Installing a PC-compatible floppy 
disc drive in an Amiga 500 


This simple circuit allows a PC-compatible 
1.44Mb floppy disc drive to be used in an 
Amiga 500 computer. The new drive can take 
the place of the original Commodore unit 
which was very expensive. 


Replacing or upgrading the floppy 
disc drive in an Amiga 500 has tradi- 
tionally been something of a head- 
ache. Unfortunately, a PC-compatible 
1.44Mb drive is not a plug-in replace- 
ment, while the original Commodore 
unit is costly and no longer easy to 
obtain. 

The good news is that only a few 
simple modifications are required to 
make the PC-compatible unit work in 
the Amiga 500. A PC-compatible 
1.44Mb drive can now be picked up 
for $50 or less, whereas the Commo- 
dore drive costs about $150. If the 
floppy drive in your Amiga 500 has 
died, you can save about $100 by sub- 
stituting a PC-compatible unit. 

Note, however, that you will not be 
able to use the greater capacity of the 
PC-compatible drive, unless a special 
software driver is installed. Instead, 
discs will still be formatted to the 
880Kb Amiga standard (does anyone 
know where to obtain a suitable driver 
so that the full 1.44Mb capacity can be 
used?). 


Drive differences 


The main interfacing differences 
between the PC and Amiga floppy 
disc drives (FDDs) involve pins 34 
and 2. These differences are as fol- 
lows: 

(1). Pin 34 on the PC is the 
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DISKCHANGE output; on the Amiga, 


it is the READY output. 

(2). Pin 2 on the PC is the LOW/ 
HIGH DENSITY input; on the Amiga it 
is the DISKCHANGE output. 

In addition, the PC's outputs are 
open collector and the corresponding 
inputs to the drive are pulled high at 
the drive itself. Furthermore, PC-com- 
patible FDDs are set up as Drive 1 
rather than Drive 0 as on the Amiga. 

Basically, all we have to do to get 
the PC-compatible floppy drive to 
work in the Amiga is make an appro- 
priate 34-way interface cable and add 
a simple logic circuit. This logic cir- 
cuit is based on a 7438 TTL quad 
NAND gate (only two gates used) and 
is shown, along with the interface ca- 
ble, in Fig.1. 

The logic circuit is needed to simu- 
late the READY signal that Amiga re- 
quires but which the PC floppy drive 
does not provide. Several pull-up re- 
sistors (2.2kQ) are also required for 
the open collector outputs (see Fig.1). 


Making the cable 


The 34-way interface cable is made 
as follows: 

(1). At the drive end of the cable, 
separate leads 10, 11 & 12 as a three- 
lead wide strip and twist this strip, PC 
fashion, through 180°. This step effec- 
tively transposes leads 10 & 12 when 


the headers are attached and serves to 
designate the FDD as Drive 0; ie, pin 
10 on the Amiga header goes to pin 12 
on the drive header and vice versa 
(note: the pin 11 connections are un- 
affected). Note that lead 1 of the cable 
is designated by a red colour stripe. 

(2). Install a 34-way female IDC 
header at the drive end (pin 1 to the 
lead with the red stripe). 

(3). At the Amiga 500 end, snap on 
a similar IDC header about 50mm from 
the end of the cable. This 50mm-long 
free end is used to make the connec- 
tions to the logic circuitry. 

(4). At the drive end, carefully sepa- 
rate and cut lead 2 and peel it back 
until its end isjust over half-way down 
the cable. Similarly, at the Amiga end 
but working from the drive side of the 
header (important), separate and cut 
lead 34 and peel it back until itreaches 
the end of lead 2. 

(5). Strip the two lead ends, slip 
some heatshrink tubing over one of 
them, and solder the two leads to- 
gether (ie, solder lead 2 to lead 34). 
Push the heatshrink tubing over the 
join and carefully shrink it down with 
a hot-air gun. 

(6). Assemble the logic circuit on a 
small piece of Veroboard or similar 
and connect this to the 50mm of trail- 
ing cable at the Amiga end. You only 
need to connect leads 2, 8, 10, 26, 28, 
30 & 34 to the logic circuit — the re- 
maining leads can be cut off flush 
with the end of the header. 

(7). Connect a power cable consist- 
ing of two leads (+5V, GND) to the 
logic board. Terminate the other end 
of this cable in a 3-pin header (+5V, 
GND, key) somewhere on the Amiga 
PC board (choose your own spot). 


Alternatively, you can hardwire the 
supply leads to the appropriate termi- 
nals inside the Amiga. 


Mechanical arrangement 


The mechanical arrangement is rea- 
sonably straightforward. Note that you 
will have to remove the plastic facia 
from the front of the drive and that 


BANEN 


CONNECTOR 
34 


Fig.1: the 
interface circuit 
consists of a 
couple of NAND 
gates plus a 
modified drive 
connector cable. 


ODD NUMBERED PINS OF 
BOTH CONNECTORS ARE 
SIGNAL GROUNDS 


you may need to pack the standoffs 
with washers to raise the drive to the 
correct height. 

Depending on the arrangement, it 
may also be necessary to cut a hole in 
the side of the Amiga’s cover to gain 
access to the FDD’s disc eject lever. 
This lever may also have to be ex- 
tended by some suitable means. 


Finally, note that some FDDs keep 
spinning for a second or two after the 
Amiga’s disc activity LED has extin- 
guished. For this reason, don’t change 
discs until you hear the disc motor 
come to a stop. 

Alternatively, re-route the FDD’s 
own disc activity LED to a visible 
position on the front panel. SC 


&- Especially For Model 


Railway Enthusiasts 


THE PROJECTS: LED Flasher; Railpower Walkaround Throttle; 
SteamSound Simulator; Diesel Sound Generator; Fluorescent Light 
Simulator; IR Remote Controlled Throttle; Track Tester; Single Chip 


Sound Recorder; Three Simple Projects (Train Controller, Traffic 
Lights Simulator & Points Controller); Level Crossing Detector; 
Sound & Lights For Level Crossings; Diesel Sound Simulator. 


PRICE: $7.95 (plus $3 for postage). Order by phoning (02) 9979 5644 & 
quoting your credit card number; or fax the details to (02) 9979 6503; or 

mail your order with cheque or credit card details to Silicon Chip Publica- 
tions, PO Box 139, Collaroy, NSW 2097. 
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Teeny Timer: a low-tech 
timer for your car 


There are plenty of applications in a car where 
a simple timer is required. This one doesn’t use 
any ICs or even a PC board. It just uses a 
transistor, a capacitor, a relay and very little 
else. You could wire it up in almost no time at 
all and get delays of up to 30 seconds. 


By LEO SIMPSON 


This simple circuit came about be- 
cause one of our readers wanted a 
timer for his water-cooled turbo 
intercooler. The timer was to be used 
to control an electric water pump and 
was to operate for a set time (seven 
seconds) each time after it was switch- 
ed off. No doubt you can come up 
with a dozen other uses. 

Now we could have come up witha 
fancier design using an IC such as a 
555 timer. But that would have re- 
quired a PC board and this reader just 
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doesn’t feel at home with ICs and PC 
boards. He also wanted the timer to 
operate in the engine bay and that 
ruled out consumer versions of the 
555 or other timer ICs since their maxi- 
mum operating temperature is only 
70°С. 

OK, we thought, “how do we come 
up with a simple timer, not using an 
IC and the absolute minimum of 
parts?” Oh, that was the other require- 
ment: he didn’t want a lot of parts in it 
because he gets confused when sol- 


dering them up! He’s a pretty demand- 
ing customer, this one. 

Anyway, we put the feet up on the 
desk, thought of faraway places, any- 
thing but timers really and finally this 
idea popped into the vacuum: “use a 
transistor”. The result you can see in 
the circuit of Fig.1. 


How it works 


The heart of the Teeny Timer is a 
Darlington NPN transistor, Q1. When 
current is fed to its base via the 10kQ 
resistor, the transistor is turned on 
and the relay is actuated to operate 
whatever you want. The diode across 


Top of page: the Teeny Timer uses one 
Darlington transistor, a 1000uF 
capacitor and not a lot else to provide 
delays of about 38 seconds. A bigger 
capacitor would give a longer delay. 
Note that the circuit is wired on low- 
tech tagboard. 


Fig.1: when switch S1 is 
closed, the +12V rail is 
applied to the 1000uF 
capacitor and the 10kQ 
base resistor of the 


TO CIRCUIT transistor, to turn the 
ek ud ah at relay on. When switch 
DV FROM S1 is opened, the 10004F 
IGNITION | ee 3 oe capacitor discharges via 
SWITCH the 10КО base resistor to 
lévw = i provide a fixed time 
i delay. 
EI I IB 
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the relay is there to absorb the back- 
EMF generated by the relay when it 
turns off. 

The circuit operates as follows. 
When switch S1 is closed, it feeds 
+12V to the 1000uF capacitor and the 
10kQ resistor. This turns on the tran- 
sistor and operates the relay. When 
the switch opens, the 1000}Е capaci- 
tor continues to feed bias current to 
the transistor and so the relay stays on 
until the capacitor is substantially dis- 
charged. 

There’s not much more to it than 
that. The +12V supply is fed via an in- 
line fuse. 


. Varying the delay 


The time delay can be varied by 
‘varying the size of the capacitor. On 
our version, the 1000uF capacitor gave 
a delay of about 38 seconds. 470uF 
would give about 17 seconds; 220uF 
about seven seconds; 100uF would 
give about four seconds and anything 
smaller you wouldn’t bother about. 
Longer delays could be obtained by 
using bigger capacitors. For example, 
2200uF should give about one minute 


PARTS LIST 


1 12V automotive relay (see 
text) 

1 SPST toggle switch (S1) 

1 inline SAG fuseholder 

1 5A 3AG fuse 

1 plastic utility case, 180 x 68 x 
42mm 

1 BD679 or BD682 NPN 
Darlington transistor (Q1) 

1 1N4004 silicon diode (D1) 

1 1000uF 16VW electrolytic 
capacitor (see text for value) 

1 10kQ 0.25W resistor 

1 5-way tagstrip 

1 grommet 

1 screw and nut to suit relay 


Miscellaneous 
Spade lug Споено, hook-up 
wire, solder. 


10 seconds while 4700uF should give 
about three minutes. 

The actual delays will depend on 
the capacitor tolerance, the gain of the 


5-WAY TAGSTRIP 


1000uF 


transistor, the ambient temperature 
and the supply voltage and whether 
you’ve had too much to drink lately. 
Not precise enough for you? Hey, this 
is a low-tech, low-cost design. 


Building it 

No PC board! Whoa! Whaddya we 
do now? 

In a throwback to the dim distant 
past, we built the circuit on a 5-way 
tagstrip. Fig.2 shows the wiring de- 
tails. The relay is a standard automo- 
tive type with SPST contacts and rated 
at 20-30A. They can be purchased from 
any automotive parts outlet for about 
$11 or from Jaycar Electronics at $6.95. 
The relay is mounted with a single 
screw and nut, to the base of the plas- 
tic case. 

You can either solder the connec- 
tions directly to the relay or fit the 
wires with spade lug connectors, as 
we did. 


Testing it 

This is the easy part. Connect the 
circuit up to a battery or 12V supply 
and operate the switch. The relay 
should operate immediately. Then 
turn the switch off. The relay should 
stay closed for your desired delay time 
and then give a click to show that it 
has opened. 

We mounted the whole lot in a plas- 
tic case and the leads all came in viaa 
grommeted hole at one end. If you are 
going to mount the Teeny Timer in the 
engine bay of your car, keep it as far 
away from the hot spots as possible. 
Mount the case so that the wire entry 
hole is at the bottom, so that water 
splashes don’t become a problem. sc 
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Fig.2: the wiring und. T all the 
details. Note the polarity of the diode and 
electrolytic capacitor and make sure you 
wire the transistor correctly. otherwise it it 
won't go. ; ANE КЕКТЕ tg 
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ғ " DIGITAL CAR VOLTM 


ETER 


A digital voltmeter 
for your car 


Have you ever experienced that sinking 
feeling when your car won't start on those 
cold winter mornings? This digital voltmeter 
will let you keep tabs on the condition of 
your car's battery & the charging system. 


By JOHN CLARKE 


Perhaps the most unreliable com- 
ponent in a modern vehicle is its bat- 
tery. This is not surprising consider- 
ing the work it has to do, often under 
quite arduous conditions. On a cold 
winter's morning, for example, it is 
expected to deliver enormous crank- 
ing currents to the starter motor, this 
at a time when the battery is at its 
worst. 

A car battery will only last well and 
perform at its best when it is properly 
maintained. This means keeping an 
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eye on the electrolyte level and keep- 
ing the charging voltage within strict 
limits. For a 12V battery, the charging 
voltage should be kept between 13.8V 
and 14.4V, while for a 24V battery, the 
charging voltage should be between 
27.6V and 28.8V. 

If the charging voltage is too low, 
the battery will never fully charge and 
it will be unable to deliver the neces- 
sary current during cold starting. Con- 
versely, if the battery is overcharged, 
the electrolyte will gas excessively, 


° 3-digit LED readout 
0.1V resolution 
* Suitable for 
batteries 
: cd "o" blanking 
'SPlay dimmi 
: ng at ni 
High accuracy ight 


12V and 24y 


* Negligible grit», 
ture Ое drift with tempera- 


* Can be use 
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thereby reducing the electrolyte level 
and shortening the life of the battery. 

On some vehicles, the charging sys- 
tem is only marginal, particularly in 
wet weather, with the lights on and in 
heavy traffic. In these circumstances, 
the battery is often required to deliver 
power to all the electrical accessories. 
This is because the alternator is only 


LIGHTS 
DIMMING 


TO 
GAR g 
BATTERY 


driven by an idling engine and cannot 
adequately top up the battery. 

Similarly, if you make lots of short 
trips, the battery might not have a 
chance to adequately charge between 
starts. The result — a flat battery and 
you're left stranded. 

By fitting this digital voltmeter to 
your car, you can easily keep tabs on 
the condition of the battery and the 
charging circuit. If the battery voltage 
consistently reads low, for example, 
then either the battery is on the way 
out or the charging system is not work- 
ing correctly. Either way, it's time to 
take action. 

Conversely, if the battery voltage is 
always high, then the battery is being 
overcharged, as can easily happen if 
the regulator fails. This can not only 
damage the battery but, in severe cases, 
could also damage various electronic 
systems in the vehicle. 

So there are good reasons for care- 
fully monitoring the battery voltage in 
a car and this unit is ideal for the job. 
It boasts high accuracy, negligible drift 
with temperature and a 3-digit LED 
display that reads to the nearest 0.1V. 
Italso features automatic display dim- 
ming when the lights are turned on, to 
prevent the readout from being exces- 
sively bright at night. 


How it works 


Fig.1 shows the block diagram for 
the Digital Car Voltmeter. Most of the 
work is performed in IC1 which is an 
ICL7107 analog-to-digital (A-D) con- 
verter. This IC directly drives the 3- 
digit LED display and produces a read- 
ing that corresponds to the voltage at 
its input. The accuracy ofthis reading 
relies on the stability of voltage refer- 
ence REF1. 


3-DIGIT DISPLAY 


Fig.2(a) shows the basic method by 
which IC1 converts the analog input 
voltage to a digital display value. The 
two inputs, Vin and Vref, are fed to an 
integrator via switch S1 which selects 
between them. 

To measure the voltage at Vin, S1 is 
switched to position 1. The integrator 
initially charges capacitor Cx at a rate 
set by Vin for a fixed period of time. 
The higherthe voltage at Vin the higher 
the voltage at Vx at the end of this 
time period — see Fig.2(b). Note that 
slope ‘A’ in Fig.2(b) reaches a higher 
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Fig.1: block diagram of the 
Digital Car Voltmeter. Most of 
the work is performed in IC1 
which is an ICL7107 analog-to- 
digital (A-D) converter. This IC 
directly drives the 3-digit LED 
display and produces a reading 
that corresponds to the voltage 
at its input. The accuracy of this 
reading relies on the stability of 
voltage reference REF1. 


Vx voltage than slope ‘B’ because Vin 
is higher for ‘A’. 

At the end of the fixed time period, 
switch S1 selects the Vref value (posi- 
tion 2) which is opposite in polarity to 
Vin. Thus, capacitor Cx discharges at 
a fixed rate as set by Vref. During this 
“de-integrate” period, a counter is 
clocked at a fixed rate until the ca- 
pacitor is fully discharged. The 
comparator then switches and the 
number in the counter is displayed. 

This number is directly related to 
the voltage at Vin. 


(a) 


COUNTING STOPPED 
FOR 'B' VALUE 


COUNTING STOPPED 
FOR 'A' VALUE 


TIME 


SI POSITION 2 
DE-INTEGRATE 


Fig.2: how the A-D converter works. To measure the voltage at Vin, S1 is first 
switched to position 1. The integrator then charges capacitor Cx at a rate set by 
Vin for a fixed period of time. At the end of this time, S1 is switched to Vref and 
the capacitor discharges. During this time, a counter is clocked at a fixed rate 


until the capacitor is fully discharged. 
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DIGITAL CAR VOLMETER 


Fig.3: the reference voltage for A-D converter IC1 is derived using an LM336Z- 
2.5 (REF 1). It's output is divided and applied to the REF HI and REF LO inputs. 
IC2 and its associated parts condition the signal input, while IC3 provides the 


display dimming feature. 


This method of A-D conversion is 
often used in digital voltmeters. It has 
theadvantage that the accuracy is only 
dependent on the accuracy of the ref- 
erence voltage. Although the tech- 
nique uses a clockto set the fixed time 
during the integrate period and the 
count rate during the de-integrate 
phase, the stability of the clock is not 
overly important as far as conversion 
accuracy is concerned. That's because 
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the resulting digital value is not de- 
pendent on the clock rate. 

To understand why, let's consider 
what happens if the clock is slower 
than normal. In that case, the Vx value 
will be higher than expected after the 
integrate stage and it will take longer 
to discharge Cx to ОУ (ie, the de-inte- 
grate stage will take longer). However, 
thats compensated for because the 
counter is clocked at a slower rate 


Ca Ea 


VIEWED FROM BELOW 


over this longer time period.. ` 

As a result, the same value will be 
recorded, regardless of clock rate. Of 
course, if the clock rate is far too slow, 
the integrator may saturate because 
its output reaches the limit of the sup- 
ply voltage. 

Conversely, if the clock is too fast, 
Vx will be lower but the counter will 
be clocked at a faster rate during the 
discharge period. Thus, any drift in 
the clock rate over time is cancelled in 


‘the conversion process, provided that 


the clock rate does not drift between 
conversions. 
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Fig.4: this is the waveform at the output of the 555 timer (IC3) when the car's 
lights are on. Because the waveform is low for only 1796 of the time, Q3 is only 
on for this time and so the displays are dimmed. 


Returning to Fig.1, the car battery 
voltage is applied to regulator REG1 
and to a signal conditioning circuit 
based on IC2. The regulator provides 
a 5V supply rail, while the signal 
conditioning circuit converts the in- 
put signal to a voltage range suitable 
for feeding to IC1 . 

The display is controlled using dim- 
ming and leading "0" blanking cir- 
cuitry. Leading “0” blanking is a cos- 
metic feature that blanks the first digit 
when the reading is below 10V. 

The leading zero blanking circuit 
works by detecting when the "f" seg- 
ment in the most significant display is 
driven and then switching the whole 
display digit off. The “f” segment is 
only driven if 0, 4, 5, 6, 8 and 9 are to 
be displayed. Since we are only inter- 
ested in displaying values well below 
40.0, blanking the leading digit for 
values above “3” is of no consequence. 

The display is dimmed when the 
dimming input is pulled high. This 
activates an oscillator which turns the 
displays on for only 1796 of the time, 
thereby effectively reducing the aver- 
age display brightness. The switching 
speed of the oscillator is set high 
enough so that the display doesn't 
flicker. 


Circuit details 
Refer now to Fig.3 for the circuit 


details. At the heart ofthe design is an 
Intersil ICL7107CPL 31/2-Digit Single 
Chip A-D Converter (IC1). It directly 
drives the three 7-segment LED dis- 
plays and only requires a few extra 
components to make it work. The clock 
components are at pins 38, 39 & 40, 
while the RC network for the integra- 
tor is at pins 27 & 28. 

To improve accuracy and remove 
any offsets in the internal op amps, an 
auto zero capacitor has been included 
at pin 29. A reference capacitor at 
pins 33 & 34 is used to store the refer- 
ence voltage during the de-integrate 
stage of the dual-slope D-A conver- 
sion. 

The reference voltage is derived 
using an LM336Z-2.5 (REF1). This 
device is connected between the 45V 
rail and the REFLO input of IC1. The 
current through REF1 is set to about 
1mA using a 2.2kQ resistor, while di- 
odes D3 and D4 are used to compensate 
the reference for temperature varia- 
tions. Trimpot VR1 is adjusted to set 
the reference to 2.490V, at which point 
it has a minimum temperature co- 
efficient. 

VR2 divides the 2.490V from REF1 
to provide a stable 1V reference volt- 
age between REFLO and REFHI. This 
sets the full scale input for IC1 to 
1.999V. However, because we are only 
using three digits, the display can only 
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Fig.5: the 7-segment displays must be installed with their decimal points at top 
left, as shown here. Make sure that all polarised parts are correctly oriented. 


show up to 999mV (ignoring the lead- 
ing zero blanking). 

The COM pin (pin 32) sits at a nomi- 
nal 2.8V below the +5V supply rail; 


ie, at 2.2V. This means that INLO also 
sits at 2.2V, since it is tied to COM. 
The 10kQ resistor between the COM 
pin and the +5У rail ensures that the 


CAPACITOR CODES 


COM pin supply is biased correctly. 

With no input, INHI also nominally 
sits at 2.2V. That's because the 2.2V on 
COM is applied to pin 3 of op amp IC2 
via 1kQ and 47Q resistors. This stage 
operates with a gain of 1.01 due to the 
1kQ and 100kQ feedback resistors and 
so its output is biased to 2.2V. 

IC2 and its associated input stage 
are also used to process and buffer the 
battery voltage before it is applied to 
IC1. The battery voltage is monitored 
via the ignition switch and is divided 
by 100 via a 100kQ input resistor and 
the 1kQ resistor connected to COM. 
This divided voltage is effectively 
added to the 2.2V bias voltage and 
then fed to IC2. 

Let's say, for example, that 10V is 
applied to the input. This is divided 
to 100 and added to the 2.2V bias to 
give 2.3V on pin 3 of IC2. IC2 then 
buffers this voltage and applies it to 
the INHI input of IC2. 

As a result, the difference between 
the INHI and INLO inputs is 2.3V - 
2.2V = 100mV. This is then displayed 
as 10.0 (ie, 10.0V) on the LED readouts. 

Diodes D1 & D2 are included to 


‘suppress any voltage spikes which 


could otherwise go beyond the sup- 
ply rails and damage IC2. The associ- 
ated 10uF capacitor also damps any 


TABLE 1: RESISTOR COLOUR CODES 
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yellow | sd bro 
теа red red brown 
brown black red brown 


The display board is soldered at right angles to the main PC board, as shown 


here (see text). Note the U-shaped heatsink fitted to REG1. This should be 
securely fastened to the board so that it can’t short against other parts. 


voltage spikes. Trimpot VR3 is used to 
adjust the offset of IC2's output so that 
the display reads 0.0 when the input 
is connected to ground. 

The LED displays are common an- 
ode types and are all controlled by 
Q3. In addition, the leading digit 
(DISP1) is controlled by Q1 and Q2. 
Normally, the “Р segment output from 
IC1 is high and so Q1 & Q2 are on and 
DISP1 is turned on via Q3. However, if 
the "f" segment output for the DISP1 
digit goes low (eg, if a zero is to be 
displayed), Q1 turns off. This then 
turns off Q2 and so DISP1 also turns 
off to provide the leading zero blank- 
ing feature. 


Display dimming 

When the car's lights are off, pin 4 
of 555 timer IC3 is pulled low and so 
its pin З output is also low. This means 
that Q3 is on and so the displays run 
with a 10096 duty cycle for full bril- 
liance. 


When the lights are turned on, pin 
4 of IC3 is pulled to 4.7V (as set by 
ZD2) and so IC3 begins to oscillate. Its 
operating frequency is set to about 
244Hz while the duty cycle is about 
8396, as set by the RC timing compo- 
nents on pins 2, 6 & 7. 

This means that pin 3 is low for 
only about 17% ofthe time: And since 
Q3 is only on when pin 3 is low, it 
follows that the displays only operate 


with a 1796 duty cycle. This reduces 
the display brightness, so that they 
don't become intrusive at night. 


Power supply 


Power forthe circuit is derived from 
the car's battery viathe ignition switch. 
The 15Q resistor and zener diode ZD1 
provide transient suppression, while 
the 100uF capacitor provides filter- 
ing. The filtered voltage is then fed to 
а 3-terminal regulator which produces 
a 5V supply for IC1, IC2 and IC3. 

Normally, the supply voltage to the 


SPECIFICATIONS 


* Voltage range 8-33V (0-39.9V when separately powered) 


* Resolution 0.1V (100mV) 
e Accuracy within О.1\/ 


* Temperature drift less than 0.5% from 0-60°C 
e Quiescent current 130mA @ 15V, 150mA Q 30V (full brightness) 


* Input impedance 100kQ 


* Input current -274A @ OV, OuA at 2.2V, 1224A @ 15V 
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Another view of the completed module, showing how the two boards are 
soldered together. Note how the 10uF electrolytic capacitors are bent over so 


that they clear the base of the case. 


The completed module is mounted upside down in the case, so that the display 


decimal points are at bottom right. The board is secured on 9mm spacers using 
12mm-long screws which go into integral standoffs on the base of the case. 


circuit is connected to the input so 
that the battery voltage can be meas- 
ured. However, if the input voltage to 
the regulator drops below about 8V, 


-SILICUN. DIGITAL CAR VOLTMETER 


— ОЯ 


the circuit will give misleading re- 
sults because of low voltage to the ICs. 
This is of no concern for a car battery 
voltmeter. 


Alternatively, if a separate power 
supply is used to drive REG1, the cir- 
cuit can accurately measure input 
voltages down to OV. As a result, the 
+12V supply and input terminals are 
not connected on the PC board so that 
the unit can be used in applications 
where low voltage measurements are 
required. 


Construction 


Building this unit is easy since most 
of the parts are mounted on a main PC 
board coded 04304971. The only parts 
not on this board are the three 7-seg- 
ment displays. These go on a separate 
display PC board coded 04304972 and 
this is then soldered to the main PC 
board at right angles. 

Before mounting any of the parts, 
carefully check the PC boards for any 
shorts between tracks or broken sec- 
tions. If necessary, cut out the rectan- 
gular section at the front of the main 
board, where it meets the display 
board. 

Fig.5 shows the assembly details. 
Start by installing PC stakes at the 
four external wiring points and at test 
points TP1-TP5. This done, install the 
wire links and the resistors. Table 1 
shows the resistor colour codes but it 
is also a good idea to check each value 
using a digital multimeter, just to make 
sure. 

Next, install the ICs, followed by 
the capacitors, diodes, zener diodes 
and the transistors. Make sure that all 
these parts are correctly oriented and 
that the correct type number is used at 
each location. In particular, don’t con- 
fuse transistors Q1 and Q2. 

The regulator (REG1) is mounted 
horizontally on the PC board with its 
leads bent at rightangles. It is then 
secured to both the board and a U- 
shaped heatsink using a screw, nut 
and lockwasher. A second heatsink 
should also be fitted to the copper 
side of the board if the unit is to be 
used with a 24V battery. Make sure 
that this second heatsink doesn’t short 
out any of the tracks. 

The display board can now be 


Fig.6: this full-size front 
panel artwork can be used 
as a template for cutting out 
the display window. 
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Fig.7: check your etched PC boards against these full-size artworks before 


installing any of the parts. 


quickly assembled by installing the 
three LED displays. These must all be 
oriented with their decimal points at 
top left, as shown on Fig.5. 


Final assembly 


The unit is housed in a small ABS 
case measuring 140 x 110 x 35mm. 
This is fitted with a self-adhesive front 
panel label, while a red Perspex win- 
dow covers the display area. 

The main job in the final assembly 
is to solder the two PC boards together 
at right angles. To do this, first mount 
the main PC board upside down on 
the base of the case and secure it on 
9mm spacers using 3mm x 12mm- 
long screws. This done, the display 
board is butted against the main board 
and the two large end pads soldered. 
Make sure that the two boards are at 
rightangles and that the bottom edge 
of the display board rests against the 
case before making these connections. 


The PC board assembly should now 
be removed from the case and the 
remaining edge pads soldered to- 
gether. Apply a generous fillet of sol- 
der to the two large end pad connec- 
tions to ensure sufficient mechanical 
strength, 

Now for the smoke test but first go 
back over your work and carefully 
check for any errors. In particular, 
check that all parts are correctly ori- 
ented, that the correct part has been 
used at each location and that there 
are no missed solder joints. 

If everything is correct, apply power 
and check that the display lights up 
(note: only the last two digits should 
light). If it doesn’t, check transistor 
Q3. Now check for +5V at the output 
of the regulator (REG1), at pin 1 of IC1, 
at pin 7 of IC2 and at pin 8 of IC3. 

Next, check that the display dims 
when +12V is applied to the LIGHTS 
input. If it does, the unit is probably 


functioning correctly and you can pro- 
ceed with the calibration. 


Calibration 


The calibration procedure is quite 
straightforward – just follow this step- 
by-step guide: 

(1) Connect a multimeter between 
TP1 and TP2 and adjust VR1 for a 
reading of 2.490V (this will give the 
minimum temperature drift for REF1). 

(2) Connect a multimeter between 
TP1 and TP3 and adjust VR2 fora1V 
reading. This calibrates the full scale 
reading for the A-D converter. 

(3) Connect the INPUT terminal on 
the PC board to GND and adjust VR3 
for a 0.0V reading. This sets the offset 
output of IC2. 

(4) Connect the INPUT and +12V 
terminals together and connect the 
multimeter between these terminals 
and GND. Check that the display 
shows the same reading as the multi- 
meter. If not, adjust VR2 slightly until 
the readings are the same. 

That completes the calibration. Con- 
nect suitable flying leads to the four 
external wiring terminals and drill a 
small hole in the rear panel to provide 
an exit for these leads. The board as- 
sembly can now be finally secured to 
the base of the case. 

Finally, complete the construction 
by fitting the front panel. One ap- 
proach is to substitute a piece of red 
Perspex for the whole of the front 
panel, with the area outside the dis- 
play panel suitably masked (eg, witha 
stick-on label). Alternatively, you can 
cut a display window out of the exist- 
ing panel and fit this with a red 
Perspex window for the displays. 


Installation 


The Digital Car Voltmeter can be 
installed on the dashboard of the ve- 
hicle. It is wired to the ignition, lights 
and ground connections on the fused 
side of the fusebox. Use automotive 
connectors for all wiring. 

The ground connection can be made 
to the chassis using an eyelet crimp- 
lug which is secured to the metal us- 
ing a self-tapping screw. The separate 
INPUT connection to the voltmeter 
can be made at the fusebox, at a point 
which is switched via the ignition 
switch but which has a low current 
drain. This will ensure that the volt- 
meter is not measuring a low voltage 
due to drops across the vehicle wir- 
ing. sc 
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Key lock 
Tumblers Dummy 
Add the element Security 


security to all your projects. 


32 mm Cam. 
Cat L-5297 


$495 


25 mm Cam. 
Cat L-5298 


$495 


4060 14 Stage Binary 
Counter 


An addition to our wide range of 
4000 family devices, this is a 14- 
stage ripple-carry binary 
counter/divider and oscillator, 
including 10 buffered outputs plus 
an overriding asynchronous master 
reset input. 
Cat Z-5660 


$265 


Audio Power Amp 
LM3876T 50W RMS 


56W continuous average output 

power into 8 Ohms 

e 100W instantaneous peak output 
power 

• 11-lead staggered pin T0-220 
package 

„ 24V to 84V operating supply 
voltage 

e Used in K-5606 50W amp module 
kit 

Cat Z-6119 


$1195 


March '94 


Camera 
This imitation à 
security camera is ideal 
for small shops as a 
theft deterrent. Easily 
installed with a couple of 
screws in to a wall It uses a 
real camera housing, coaxial 
cable with ‘F’ connector and 
in-built flashing red LED 
(requires power supply not 
included) for added realism. 


Cat L-5850 


«ЧЭ 


Mixed Coloured Cable Ties 


Small 96mm Pack 100 
(10 colours x 10 pcs) 
Cat H-1959 


Large 190mm Pack 100 
(10 colours x 10 pcs) 
Cat H-1961 


$4995 - ( 


$995 = 


$1495 | 
Magellan GPS-3000XL 


The Magellan GPS-3000XL 
is a compact hand held GPS 
receiver with a large LCD 
Screen, rugged plastic case 
filled with dry nitrogen gas to 
exclude moisture, and an 
internal antenna for ease of 
use. The XL version is an 
enhanced model of the 
previous GPS-3000, and is 
supplied with a carry case, 
swivel mounting bracket, and 
DC power module. Can also 
be connected to a PC via an 
optional interface. 


Cat D-3915 $650 


IS] MAGELLAN 


SYSTEMS 


^ GPSS000XL 


‘Velcro’ 
Cable Straps 


Reuseble cable ties that you can 
open or close to add or remove extra 


uL ES SIS 
$1495 


Great Buys For April. 


Cat H-1946 


25 x 300 mm 
Cat H-1947 


PCB Etching Kit 


Everything you 
need for making 
PCBs. PC resist 
pen, Ferric Chloride 
etchant, instruction 
manual and 2 
sample PCBs. 

Cat N-5651 


$2695 


Australian GPS 
Location Guide 


The ultimate companion to your hand 
held GPS. Handy guide to 16,500 
global position system locations. 
Specifically compiled for Australia. 
Suited to anyone using a GPS who is 
trying to find their way 
around the Australian 
continent - no GPS 
owner should be 
without one. 160 
pages. 
Cat B-9650 


The Internet Short Cut 
Book ; 


Navigate your way 
around the web faster 
with this pocket book 
of net short cuts. 

Cat B-8125 
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Playmaster Pro Series 4 Preamp Г] 


Upgrade your existing Hi-Fi, or it’s great when used with our К-5570 Pro Series 3 amplifier. 
This new design offers a larger number of features including infrared remote volume 
control, an even simpler construction method, and as before, first class performance. 
Features included are tone controls, separate headphone amplifiers and extensive input ics 
‚ switching. Allows the user to bypass any or all active stages that are in series © : : 
with the audio path, through the use of a front panel ‘mode’ switch. Cat K-5555 Dec '96/Jan '97 


LOOK what you get with this Dick Smith Electronics Kit *229 


[МЇ coia RCA connectors М Specified transformer (30VCT 5VA) IM punched & screened front panel , 


Remote control transmitter 
complete with case 


Receiver unit with М Pre-punched chassis uxt caps & metal film resistors 
motorised potentiometer 


М Phono preamp section ЕМ components & hardware 


Performance Data 


Frequency response Total harmonic distortion Input and output levels 

(line inputs, typical load) (20kHz bandwidth, typical load, at 1VRMS output) (Volume control at maximum, line inputs) 

Direct mode: Unrestricted Direct mode: Unmeasurable Direct mode: 1V in for 1V out (max output: unrestricted) 
Bypass mode: 15Hz to 30kHz + 0/-1dB Bypass mode: Less than 0.002% Bypass mode: 240mV in for 1V out (тах output: 7V RMS) | 
Tone mode: 20Hz to 20kHz +/-1dB Tone mode: Less than 0.002% Tone mode: 240mV in for 1V out (тах output: 7V ed 


with controls set to ‘flat’ Input and output levels 
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Courtesy Light Extender? Speaker Protector ? Kit Train Controller 0H 
* Fit this project to your car and the * This simple circuit is designed to mate * This easy to build train controller will 
courtesy light will stay on for an extended with most stereo amplifiers, music systems give full, realistic control of your model 
period after the door is closed, then fade or car sound systems. trains. 
out gradually. * Protects speakers from amp damage. * Full reverse to full forward speed. 
* Cancels the delay extension when the * Turn-on delay eliminates switch-on * Inertia and brake switch automatic. 
car headlights are switched on. thumps. . * Includes overload protection. 
* Suits lamp wiring with either +ve 12V or e Circuit and PCB designed to take power — * Kit is supplied in shortform and 
Шо door switching. sources from 9 or 12 volts DC or from «30v includes only components, PCB and 

* Extends light-on time by about A to +70 volts DC (ie using the internal power heatsink. 
seconds. source of an existing amplifier). * Transformer required - M 2165 


* Kit supplied in shortform with all (9V-0-9V) 
. components, PCB and Hi-power relay. Cat K-3029 
Cat K-5414 


TINO 


* 3 wire connection to car. 
* Installation can be made 
without cutting wires. 

* Kit is supplied in 
shortform (PCB and 
components only). 


ivr $990, 


Analogue Multimeter 99 PC Driven Function Generator °°? 


Build this very useful piece of test equipment and at the same This kit will save you hundreds of dollars over Bii 
time learn all about analogue multimeters. Has 19 ranges with available models. And it has greater features than most, with 
20K/V and includes features such as g= the ability to create virtually all waveforms from 0.25 Hz to 
transistor check, mirrored scale and beyond 100kHz. Using a novel application of direct digital 
continuity. Kit is supplied complete synthesis this waveform generator is perfect for anyone who 
with all components, hardware, PCB, uses waveform for testing. Supplied complete with all 
comprehensive instructions, deluxe components, hardware, PCB, case, transfromer, pre-punched 
multimeter case and test leads which screened front panel and required software on a 3.5" disk. 
plug into recessed sockets for added Cat K 7348 
safety. Instructions and parts will also 
be supplied to construct the transistor 
test adaptor lead. 

Cat K-1050 


! Case & accessories 
sibel shown not supplied. 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes 
problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check 
beforehand, please don't hesitate to contact your local store. 


This Month’s Specials! 


LCR Multimeter 

_ 8.5 digit (2000 count) display. 
Continuity and diode test. Transistor 
and capacitance. Frequency and duty 
cycle. Inductive and logic test. Input 

. warning beeper. Auto power-off. 
Includes test leads and holster. 


Ranges: 
DC volts: 200mV-1,000V 
AC volts: 200mV-750V 

. AC/DC current: 20mV-20A 
Resistance: 200ohms-2,000Mohms 
Capacitance: | 2nF-200uF 
Frequency: 2KHz-20KHz 
Inductance: 20mH-20H 


Cat Q 1559 


Prototype Fibreglass PCBs 
A. 103 x 60mm double-sided printed circuit board. $ 495 


Cat H-5611 
$495 


B. 95 x 85mm single-sided printed circuit board. 
Cat H-5613 


Prototype Matrix PCB 


C. 95 x 85mm single-sided printed circuit board. 
Cat H-5615 


Digital Lux Meter 
Perfect for photographers, video makers and photo labs. 
Quickly and accurately measures light up to 50,000 LUX 
over three ranges. Features 
_ auto zero, low battery . 
indicator and comes 
complete with carry case. 
Requires 1 x 9 volt battery 
which gives 150-200 hours 


continuous use. 


Cat Q 1400 


Digital Multimeter 


This rugged 3.75-Digit (4000 count) 

digital multimeter is great for both field 

and workshop use, especially at this 

unbelievable price. It is shock resistant 

and comes with rubber holster for 

added protection. Features include : 

continuity, diode and logic testing, peak | 

hold and auto power off. Thermocouple | 

probe included. 

Ranges: 

DC Volts: 400mV, 4V, 40V, 400V, 1,000V 

AC Volts: 400mvV, 4V, 40V, 400V, 750V 

DC Current: 400uA, 4mA, 40mA, 400mA, 
20A 

AC Current: 400uA, 40mA, 400тА, 20A 

Resistance: 400, 4K, 40K, 400K, 4M, 
40M ohms 

Frequency: 4KHz, 40KHz, 400KHz, 
4,000KHz 


Temperature: Thermocouple supplied: -40 to 260 degrees С 


$129 


Unit's range: -50 to 1,300 degrees C 
Cat Q 1542 


Antistatic Bags 
Ideal for storing those 
delicate components. 

3" x 5” 

Cat H 6020 


$150, of 5 


5" x 8” 
Cat H 6025 


$195, of 5 


Electromagnetic Field Tester 


This EMF Tester is a cost effective, 
hand-held instrument which will provide 
you with a quick, reliable and easy way 
to measure electromagnetic field 
radiation levels generated by power 
lines and cables, computer monitors, 
TV sets, video equipment and many 
similar devices. 3.5 digit (LCD) display. 
Range : 0.1m to 199.9m gauss. 
Band width: 30Hz to 300Hz. 
Cat Q 1225 


Etectromagnatic: Field 
Radiation Tester 


EMF FIELD TESTER 
СГ... EMF-822 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 


NSW: *Batemans Вау 725 030 *Bathurst 323 933 *Bowral 611 861 •Вгоке 
711 *Goulburn 221 288 *Griffith 624 534 *Leeton 532 800 *Moree 522 091 • 


n Hill 884 098 *Cootamundra 422 561 *Deniliquin 813 672 *Dubbo 828 
Mudgee 723 895 *Murwillumbah 723 684 *Richmond 784 101 *Tuncurry 


545 006 «Windsor 776 722 *Young 821 279 VIC: *Ararat 522 345 *Bairnsdale 525 677 *Benalla 622 710 *Colac 5232 1799 *Echuca 822 956 
eHamilton 72 2865 *Horsham 824 680 *Morwell 339 458 *Rosebud 822 225 *Shepparton 219 497 *Swan Hill 329 303 *Warragul 234 255 
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ePialba 283 749 TAS: Burnie 319 222 *Devonport 248 322 SA: *Whyalla 454 764 WA: *Albany 412 077 *Bunbury 216 222 *Busselton 542 991 
eGeraldton 211 278 *Mandurah 581 4940 Stores Across Australia & New Zealand 
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security And Coms 


Central Door Locking System аќ 


Complete 4-door central 
locking system kit with 
hardware and 
electronic interface 
which converts 
standard door locks. 
Allows you to lock 
and unlock all doors 
from the driver's door. Can be connected to 
some Car Alarms and Engine Immobilisers 
to allow keyless entry to your vehicle. 

Cat L-5421 

1 YEAR WARRANTY 


120XLT Scanning Receiver 


Provides nine-band VHF/UHF coverage 

p including airband, 100 memories, and improved 
super fast scan and search features. Complete 

with NiCad battery pack, AC charger and 


detailed instructions. = 
ares uniden $299 


Fanatics Frequency Register 


This book features: Frequencies in 
across the Australia under one 
Australian National Listing plus all 
the old favourite emergency 

| services frequencies. New sections 
include Airports, Airlines, Marine 
and Cellular Phones. $3890 


Cat B-4210 
Super Fast Scanning Receiver 


The Uniden 220XLT provides 10-band VHF/UHF 
coverage including airband and 800MHz, 200 
memories, and improved super fast scan and 
search features so you'll find signals faster. Scans 
up to 100 channels/sec or searches at 100 or 300 
steps/sec. Complete with NiCad battery pack, AC 
charger and detailed instructions. 


2 YEAR WARRANTY 4 $ 
Hoo uniden $369 


Cat L-5418 


SCANNER FANATICS 
FREQUENCY REGISTER 


s now on sale at 


This тассало "Zealand stores! 


all of our New 


Remote Control Car Alarm 


This Australian made alarm allows for DIY 
installation with easy to follow instructions. Features 
a passive arming system which switches the alarm 
on if the owner forgets. All entry points are protected 
including the doors, boot and bonnet. Current 
sensing circuit detects voltage drop in the vehicles 
electrical system. Impact sensing system that warns 
away thieves. Also has optional central locking & 
immobilisation facilities. For professional installation 
ask our staff for more details. 


5 YEAR WARRANTY $259 


Yaesu FRG-100 Communications Receiver 


A highly sensitive receiver for the discerning shortwave 
listener, with extended receiver coverage of the 50kHz to 
30MHz range in AM, SSB, CW and FM (optional) modes. 

The FRG-100 provides easy access to receiver functions, with 
receiver modes and the most-used features instantly 
accessable. A back-lit LCD screen shows 10Hz frequency 
resolution as well as an array of status indicators. New 
features include: user-programmable tuning steps, 50 tunable 
memories (which store frequency, mode and filter setting), 
sharp IF filters, а memory group scanning mode, and IF 
bandwidth selection by mode. Includes twin 12/24 hour clocks, 
a programmable on/off 
timer and 16 pre- : 
programmed international 
shortwave bands. Ready 
for connection to an 
external 12V power 


Source. 

Cat D-2790 \ 4 / 
Not stocked in all stores, V rsu $ 

but may be ordered in. A, 


Passport To Worldband Radio 1997 


Updated 1997 international shortwave radio 
broadcasting handbook which no shortwave 
radio listener should do without, especially suited 
for beginners looking for an easier way to tune 
into the world. 
Cat B-2058 


PHONE, FAX & MAIL ORDER SERVICE 


For further information, orders or the location 
of your nearest store call: 
AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
Or Fax: (02) 9805 1986 or write to: 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Or Fax: (0800) 800 290 or write to: 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier Available. 
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Handy reference on microcomputer 


interfacing & applications 


Microcomputer Interfacing and Applications, M. A. 
Mustafa, published January 1995 by Newnes. Soft 
covers, 233 x 155mm, 456 pages. ISBN 0 7506 1752 


7. Price $69.00. 


This is the second edition of this 
book which, in its 17 chapters, rea- 
sonably fully covers all aspects of the 
operation and interfacing of micros to 
the outside world. 

The first chapter is pitched at the 
beginner who is assumed to have lit- 
tle or no knowledge of the subject. It 
covers processors, storage devices, 
input/output (I/O) devices, microproc- 
essor operation, task execution and 
interrupts. 

Chapter two explains why external 
devices may need to be connected to a 
microcomputer, the methods used to 
communicate with these devices and 
the concept of input and output ports. 

The next chapter expands on this 
by discussing the need for flexibility 
in and optimisation of any add-ons 
that you may use. The boards which 
are described are mostly for the IBM 
style computer and its clones, mainly 
because of the diverse range of off- 
the-shelf boards which have become 
available for this type of computer. 

Mustafa then goes on to compare 
the pros and cons of interrupt versus 
program controlled output. The chap- 
ter concludes with a few examples of 
the decoding of external address 
spaces. 

Chapter four, entitled Using Digital 
Input and Output Ports, begins by 
showing the methods used to detect 
external switch closures and includes 
a discussion on switch debounce us- 
ing both hardware and software. It 
continues by explaining how compa- 
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rators can be used to indicate out of 
tolerance voltages. 

Hardware logic gates are covered 
next, followed by an explanation of 
how the various gates can be imple- 
mented in software if there are suffi- 
cient processor input lines available. 
Most of the balance of the chapter is 
taken up with the solutions to various 
problems, using both hardware and 
software approaches. 

The last 10 pages of this chapter 
discuss AC, inductive loads and power 
factor. 

Chapters five to eight cover, in great 


detail, Multiplexers, Sample and Hold 
circuits, and Digital to Analog (D/A) 
and Analog to Digital (A/D) convert- 
ers. This information will be familiar 
to the experienced hobbyist or engi- 
neer but should prove enlightening to 
the novice. 

Chapter six explains how D/A con- 
verters can be interfaced to a micro- 
processor and chapter seven does the 
same for A/D converters. Chapter eight 
details the application of several com- 
mercial devices to the solutions of 
some hypothetical problems. 

The next chapter covers external 
counters and timers, although most 
modern micros now seem to include 
these on the chip. Still itis often easier 
to implement counting or timing func- 
tions in hardware using an interrupt, 
than in software, as these functions 
can occupy a large percentage of the 
processor's time. 

Applications using several timers, 
including that old favourite the 555, 
are shown. Methods of measuring fre- 
quency, time intervals and phase shifts 
are examined, almost always using 
external hardware to process the in- 
put signals. 

Chapter 10 diverges from micros to 
discuss switching devices, although 
the ultimate end is to control these via 
a computer. Diodes, zeners, transis- 
tors, FETs, MOSFETs, IGBTs, SCRs, 
thyristors, Triacs and relays are all 
included in this summary. 

The important subject of isolating 
control circuits from the mains sup- 
ply is adequately covered. 

The next chapter, titled Optical De- 
vices, is a continuation of the previ- 
ous one. It covers light sensing de- 
vices such as photodiodes, photo- 
transistors, light dependent resistors 
and light emitting devices such as 


opto-couplers, light emitting diodes 
(LEDs) and 7-segment LED displays. 
Methods of interfacing these different 
devices to micros are shown and an 
explanation is given of the way LED 
displays are multiplexed. 

The chapter concludes with nearly 
nine pages which cover optical en- 
coders. The incremental encoder is 
widely used but suffers from the prob- 
lem that it can only count pulses but 
cannot give any absolute position. To 
increase their usefulness, modifi- 
cations have been made such as an 
extra output providing one pulse per 
revolution at a predetermined posi- 
tion. 

Absolute encoders overcome the 
previous problems by representing 
each position by a unique code but 
this obviously will require more in- 
put data lines to a processor. 

Chapter 12 explains how to gener- 
ate waveforms, again by utilising ei- 
ther software or hardware under com- 
puter control. Mustafa begins this 
chapter by discussing the types of 
waveforms that are usually generated 
by hardware, then compares the pros 
and cons of real time calculations ver- 
sus look-up tables. He continues with 
examples of the generation of differ- 
ent waveforms using both digital and 
analog interfaces for frequency selec- 
tion. The chapter also shows how DC 
offsets can be generated and added to 
the output waveform. 

The 13th chapter introduces us to 
microcomputer controlled robotic 
mechanisms. Both analog and digital, 
open and closed loop controls are cov- 
ered. While the chapter is quite com- 
prehensive, the robot designers will 
know it all and the hobbyist is un- 
likely to begin designing robots after 
reading it. 

Temperature measurement and con- 
trol is the heading for chapter 14. The 
various types of sensors including 
thermistors, thermocouples, RTDs (re- 
sistance temperature detectors) and 
semiconductors are explained. 

The methods used to control the 
temperature once it has been sensed 
are then described. These are on/off, 
pulse width, phase angle and zero 
crossing switching. Some examples 
of these methods are then given. 

A chapter on motor control is next. 
Many industrial process control sys- 
tems will, as part of their task, control 
the speed of a motor. As we know 
there are two types of motors, DC and 


Practical Guide to Satellite TV 


The Practical Guide to Satellite 
TV, by Garry Cratt. Published Feb- 
ruary 1997. ISBN 0 646 30682 0. 
296 x 210mm, soft covers, 116 
pages. R.R.P. $39.00. 

Published in February this year, 
this easy-to-read book has been 
compiled by one of the most expe- 
rienced satellite TV installers in 
Australia, Garry Cratt. It is written 
in an informal style and is copi- 
ously illustrated. 

Topics covered include a his- 
tory of satellite development, prin- 
ciples of satellite operation, earth 
station components, encryption 
systems, video. standards, video 
compression (MPEG, etc), system 
installation and wiring. 

As you might expect, there is a 
lot of information about satellite 
receiver hardware such as dishes, 
feedhorns, polarisers, LNBs (low 
noise block converter) and so on. 
There is a large glossary and 46 
pages of satellite orbital data, trans- 
ponder loading and footprints. 


AC and they, unfortunately, require 
different methods of control. 

The author describes the various 
types of DC motor speed control using 
the computer in a closed loop system, 
then other methods which use some 
external hardware but don’t take as 
much computer processing time. 

The speed of an AC motor can be 
varied by altering either the applied 
voltage or the applied frequency. 
While the latter is harder to imple- 
ment, it is the more efficient method, 
as the output torque is higher. Various 
methods using voltage, frequency and 
pulse width to vary the motor speed 
are then described. 

The penultimate chapter, headed 
Miscellaneous Applications, covers 
such things as interfacing a keypad to 
a micro, interrupt control, DMA (di- 
rect memory access) and handshaking. 
It continues by discussing rudimen- 
tary process control test procedures, 
the provision of additional supplies 
to power the external add-ons and 
battery backup of these add-ons. 

The final chapter talks about the 


In summary, this book is down 
to earth and up to date. It is avail- 
able at $39.00 plus $5 postage from 
Av-Comm Pty Ltd, PO Box 225, 
Balgowlah, NSW 2093. Phone (02) 
9949 7417; fax (02) 9949 7095. 


possible limitations of an existing com- 
puter system and the upgrade paths 
available. It also describes the limited 
storage of RAM and the probable need 
to transfer RAM data to a hard disc. 
Brief mention is then made of operat- 
ing systems, programming languages 
and emulators. 

An emulator is a collection of hard- 
ware which allows a software pro- 
gram (eg, for a microcontroller) to be 
loaded into it and executed. The pro- 
gram steps can be traced and interme- 
diate values checked to confirm the 
correct operation of the program be- 
fore it is “burned” into the final de- 
vice. If “bugs” are found, the program 
can be altered then run again to verify 
its correct operation. 

To sum up, this book is a good refer- 
ence for the hobbyist or student who 
wants to have a better understanding 
of the topics covered. It contains lots 
of worked examples to illustrate each 
chapter and is an ideal starting point. 

Our review copy came from Reed 
International Books Australia Pty Ltd. 
Phone (03) 9245 7168. (R.F.W.) SC 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


12V PA system has a 
balanced mic input 


This 12V PA system uses a TDA2004 
stereo amplifier IC in bridge mode to 
drive a 4Q loudspeaker. Both ampli- 
fier outputs at pins 8 & 10 have Zobel 
networks (1Q & 0.1uF) to ensure sta- 
bility, while the 100uF capacitors pro- 
vide bootstrapping to the driver stages. 
The power output is about 20W. 


VOLUME 
VRI 8+ 
10k 
LOG 


220 


1С1 is a low noise 5534 op amp 
and is connected as a balanced 
input stage for the microphone. The 
input impedance is set by the two 1kQ 
resistors while the overall gain is set 
by the ratio of the two 470kQ resistors 
to the two 1kQ resistors. Frequency 
compensation is provided by a 33pF 


capacitor between pins 5 & 8. 

The TDA2004 must be mounted on 
an adequate heatsink. The maximum 
current drain is around 3.5A. 

S. Williamson, 

Hamilton, NZ. ($40) 


Switching circuit for the 
M65830P digital delay 


This circuit is designed to generate 
the delay time control data for the 
М65830Р single chip digital delay. It 
interfaces to the serial transmitter sec- 
tion of the Stereo Simulator (SILICON 
CHIP, June 1996), providing a method 
of varying the delay time without us- 
ing a microcontroller. 

Looking at the block diagram, the 
3Hz oscillator triggers a monostable 
multivibrator with variable pulse 
width. This monostable switches on a 
second oscillator running at 3kHz 
which clocks the counter. The final 
output consists of 3kHz bursts of vary- 
ing length. Thus, the final count is 
determined by the 
monostable pulse 
width which is set by 
the delay control. 

When the binary 
counter has reached 
the required value for 
the delay time (when 
the monostable out- 
put goes low), a fall- 
ing edge detector ac- 
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tivates the data send function of the 
remaining circuit. The six bits of de- 
lay information from the counter are 
latched in parallel into the shift regis- 
ter. The rest of the circuit transmits 
the data to the delay chip as in the 
Stereo Simulator. 

Oncethis information has been sent, 
the binary counter with the delay time 
data is cleared and the serial clock 
goes back into reset mode until it is 
triggered by the edge detector again. 

With a 3kHz counting rate, the en- 
tire process takes about 20ms. The 
circuit updates the delay three times 
every second while ever switch S1 is 
pressed. At this rate, the user should 
not notice any delay between adjust- 
ing the control and hearing the effect. 


ADJUST 
FREQUENCY 
$1 


On the circuit, data is fed to IC3 by 
IC8, a 4024 7-bit binary counter which 
is clocked by IC5b & IC5c. IC5 is a 
quad NAND Schmitt trigger, set up to 
provide two oscillators. The first is set 
to 3Hz and the second to 3kHz. The 


TO 
MC65830P 


extra NAND gate following each oscil- 
lator provides signal inversion. 

IC6 is a 555 timer configured in 
monostable mode with its output pulse 
width set by the 1uF capacitor and 
20kQ pot (VR1) at pins 6 & 7. The 
3900 resistor in series with VR2 sets 
the minimum pulse width. The mono- 
stable is triggered by the 3Hz clock 
and its output at pin 3 switches on the 
3kHz clock while it is high. The clock 
input to IC8 consists of 3kHz bursts, 
three times a second. Thus, the count 
reached on IC8 is controlled by VR1, 
allowing the delay time to be continu- 
ously adjusted. It is updated each time 
the monostable is triggered. 

Once the counter has reached the 
desired value, the data must be sent. 
This is triggered by the negative edge 
detector mentioned earlier. It is driven 
by the monostable output. When the 
monostable is high, the 3kHz clock is 
activated and so IC8 is counting. When 
the monostable returns to the low state, 
the clock stops and the edge detector 
generates a reset pulse to start the data 
send sequence of IC1, 2 & 3. Once the 
data has been sent, IC8 is cleared from 
the transition in the REQ line. The 
entire cycle repeats three times every 
second, as set by the 3Hz clock. 


12V or 24V 
lamp flasher 

This circuit will 
handle lamp loads 
up to 3A with no 
heatsink required 
for the Mosfet (Q3). 

Q1 & Q2 function Q2 / 
together as a break- 8С337 \ 
down device simi- 
larto a Diac. Up to a 
defined voltage, Q1 
& Q2 are both off, as defined by the 
two 100kQ and the 1.5MQ resistors 
at their bases. When power is first 
applied, capacitor C1 has no volt- 
age across it and Q1 & Q2 are both 
off. C1 is then charged via the 220kQ 
resistor R1 until the voltage across 
it is sufficient to allow Q1 & Q2 to 
suddenly turn on. They then dis- 


charge C1 to the point where Q1 & 


IC8 is a 7-bit counter but only six 
bits are used. To prevent the counter 
going over the 6-bit limit, IC7 (a 
74HC30 8-input NAND gate) is used 
to reset the monostable when the first 


Q2 turn off again. The cycle then 
repeats continuously and the pulse . 
waveform at the collector of Q1 is 
used to turn FET Q3 on and off. 
Capacitor C1 should be a plastic 
dielectric type. Resistor R1 deter- 
mines the off time for Q3 while 
resistor R2 determines the on time. 
G. La Rooy, 
Christchurch, NZ. ($30) 


six bits are high. The inputs are con- 
nected to the outputs from IC8. The 
unused inputs must be tied high. 

S. Eaton, 

Frankston, Vic. ($60) 


OUTPUTS 
T 


fe) 
MC65830P 
D 


1000 
? ATA 


.012 


SCK 
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SERVICEMAN'S LOG 


A mixed bag of trouble & strife 


I have rather a mixed bag this month. First, 
there was double-trouble with a tripler, then 
I encountered a tricky Wyse monitor and 
finally, an NEC TV wouldn’t stop whistling 


at me. 


The day started badly when the kind 
and gracious gentleman of last Satur- 
day returned on Monday with his an- 
cient Philips TV set and cast unkind 
aspersions on my technical expertise 
by groaning that it had only lasted one 
hour. I put a brave face on it and told 
him to wait while I attended to it 
immediately. 

This was a 13-year old KT3 Philips 
which had come in pulsating on Sat- 
urday morning and out of the generos- 
ity of my heart I had worked on it 
immediately for him then, too. 

After I had removed the back and 
blown three centuries of dust from 
within, I desoldered the tripler and 


І SWITCHED ON 
AND CHECKED FOR 
ANY ARCINGeoe 
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switched the set on. The sound forth- 
coming was indeed music to my ears, 
so I fitted a new (Philips-brand) tripler 
and checked the set out for dry joints, 
particularly around the vertical out- 
put and east-west transistors and the 
flyback transformer. 

Ialso cleaned around the ЕНТ ultor 
cap and applied silicone rubber to all 
the connections. On completion, I 
switched on and checked for any arc- 
ing before looking at the focus, bright- 
ness and greyscale. All was in order, 
and the client sallied out of the shop 
an hour later, content that his beloved 
Philips was again working. 

Unfortunately, the next Monday 

when I went through the rou- 
tine again, it was the same 
tripler that had failed. There 
was nothing for it but to re- 
place it again with as much 
grace as I could summon. 
These things happen – let's 
pray lightning doesn't strike 
twice in the same place. 


Wising up 

The next job that came in 
was a Wyse WY-60 monitor 
and keyboard that belonged 
to a video franchise. The 
complaint was that it was 
"dead and smoking". 

These monitors are quite 
interesting but somewhat 
dated technologically nowa- 
days. They are often referred 
to as "dumb terminals", and 
are connected to a mainframe 
through an RS-232 25-pin 
serial port, rather like a mo- 
dem. 


The problem is that everything 
about them is expensive and they use 
only Wyse dedicated technology. This 
terminal has a green phosphor CRT 
(some have orange) and is controlled 
from the mainframe using the XENIX 
System V operating system (circa 
1987). 

Unfortunately, most people using 
this system are now faced with a diffi- 
cult decision. Do they dice a system 
that uses maybe five or more dumb 
terminals and put in a brand new 
network costing tens of thousands of 
dollars, or do they get their ancient (in 
computer terms) equipment fixed? The 
only bright spot is that Wyse parts are 
easily obtainable, even if they are ex- 
pensive. 

Access to the main board isn't too 
bad once the back cover is removed 
and it didn't take long to see that the 
set wasn't quite dead. The switchmode 
power supply was generating +12V 
and +5V rails but there was no EHT or 
secondary voltages on the flyback 
transformer (T202). I reached for the 
voltmeter and measured +12V all the 
way to the collector of the line output 
transistor Q202 (BU405), as well as to 
the collector of Q201 (2SC1213), the 
horizontal driver. 

It was time to get technical and so I 
pulled out the CRO and started look- 
ing for horizontal pulses. There were 
none all the way back to U20, pin 7, 
the “Gate Array" IC. There was howev- 
er +5V on the Vcc pin of this IC and so 
I checked the crystal clocks. X2 and 
X3 were OK, but there was nothing on 
X1, a 25.580MHz crystal, even though 
there was voltage to it. 

This clock fed U21 (74LS00), which 
in turn fed U20 as well as the CPU 
(V1). The only circuit I had was an 
extremely poor photocopy of a fax 
and I was reluctant to invest $88.90 
plus freight for a service manual. 
Whilst enquiring about this, I also 
asked about the cost of U20 which 
was $50.30 plus tax and freight. 

I was beginning to despair as to 


what to do when I had a stroke of real 
luck — another identical monitor came 
in but with a different fault. This was 
intermittently displaying lines and 
characters on the screen. I decided to 
fix this one first and then use it to 
donate parts to the other for checking 
purposes. 

By gently tapping the chassis, it 
didn’t take me long to discover sev- 
eral dry joints around IC U19, the 
“Fonts” character generator. After sol- 
dering it up, Ireconnected the DB25M 
loopback plug with pins 2 and 3 con- 
nected, in order to display the charac- 
ters on the screen as I entered them on 
the keyboard. 

In short, I gave it a thorough work- 
out and it passed all my tests with 
flying colours. 

Now that I had one working dumb 
terminal, I could resume work on the 
first. First, I swapped the crystal and 
ICs U20 and U21 butto no avail. How- 
ever, when I swapped the EEPROM 
(U6), I began to get a pulse on the 
horizontal sync line but the problem 
was now in the horizontal output stage. 
The CRO reported severe ringing on 
the collector of the line output tran- 
sistor and it was getting very hot. 

I removed the flyback transformer 
and checked the winding between pins 
3 & 4 with a shorted turns tester (basi- 
cally a 15.625kHz oscillator which is 
damped by a short circuit or enhanced 
with an inductance, with the result 
displayed on a meter). This test 
showed that the winding was indeed 
shorted. Surprisingly, the cost of a 
new flyback transformer was only $25 
plus freight. 

Unfortunately, that wasn't the end 
of the story because I then found that 
diode D203 was also shorted, while 
C208 was literally bulging out of its 
aluminium container. 

When I fired it up, it beeped hap- 
pily back at me: “Hi, I’m Hal. Thank 
you for fixing me. I’m your Wyse WY- 
60 Terminal”. Actually, I lie, it only 
beeped and flashed characters before 
settling down to a prompt. I then fit- 
ted the loopback plug and checked for 
screen echo with the keyboard. It all 
worked as expected. 

Last, but not least, I checked the 
setup and selected the defaults. I re- 
minded myself to tell the customer 
that the setup had changed — he would 
have to compare it with other termi- 
nals for any changes. I also prayed 
that the customer had enough money 
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AND STARTED LOOKING FOR 
HORIZONTAL PULSES 200 


to pay for all this, as it had taken quite 
some time! 


The whistling NEC 


The phone rang and an elderly gen- 
tleman asked whether I would be so 
good as to attend to his TV set which 
was on “the blink”. It took a little 
coaxing to find out that it was an NEC 
N-4830 with two problems. First, it 
was making a whistling noise with 
associated patterning lines on the pic- 
ture. Second, it was making a rather 
bizarre “bop-bop” noise on standby. 

Because the fellow was 85 years of 
age and because I thought I knew all 
there was to know about this Daewoo 
C-500 chassis, I arranged to fix it in 
his home. 

Despite his years, the customer was 
very sprightly and his fault descrip- 
tion was fairly accurate. Unfortunately, 
access to the TV set was fairly poor 
ànd great care was required to avoid 
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knocking over the entire collection of 
family photos and china ornaments. 

The serial number plus a visual ex- 
amination ofthe power supply quickly 
established that this had been a Series 
5 production. This meant that a few 
modifications were required to bring 
it up to the current Series 7 specifica- 
tion, as briefly discussed in the Serv- 
iceman's Log for March 1996. 

To recap, this particular model has 
an inherent weakness in the power 
supply. It uses a 10-pin switching regu- 
lator IC (I801) and this can overheat 
and fail, taking a lot of components 
with it. 

The failure is not the fault of the IC 
itself but in the associated circuitry 
and a modification sheet has been is- 
sued to cover this. 

In this case, the whistling noise was 
coming from the vicinity of the power 
supply but the regulator IC was still 
OK. The set had never been repaired 


before and two small electros, C808 
and C810, were looking their age. I 
carried out the recommended modifi- 
cations, replaced these two electros 
and soldered any suspicious dry joints. 

One ofthe electros had me puzzled, 
however. The circuit showed both as 
being 10uF and yet C808 was actually 
marked 0.47uF. Perhaps this was the 
reason the set was playing up but if so 
surely it would have had these symp- 
toms from new, which it hadn't. In 
any event, I found I had fixed the loud 
motor-boating noise on standby, but 
the patterning and whistling were still 
there. 

I was disappointed by this and so, 
with my ego suitably chastened, I 
dived in again and examined the en- 
tire chassis for possible problems. But 
although I found and fixed many sus- 
picious joints, the problem persisted. 
It was time to get serious. 

The B« rails all measured correctly 
and, apart from the whistle from the 
power supply and the line patterning, 
everything else worked. The pattern 
consisted of lines and a succession of 
horizontal curves but it was the whis- 
tling noise that was the most alarm- 
ing. It didn't have a consistent pitch 
and it sounded as though the power 
supply was running roughly and could 
perhaps fail at any moment. 

I was on the point of giving up and 
telling my octogenarian friend that it 
would have to go to the workshop, 
when inspiration struck me (it's amaz- 
ing what the thought of having to shift 
a TV set down three flights of stairs 
can do). I put my brain into gear and 
measured the rectified В+ from the 
bridge rectifier to the main electro 
C807 (120uF 400VW). Although this 
voltage is not marked on the circuit, I 
expected a reading of about +340V 
but it actually measured +295V. 

I didn't have a 120uF 400V electro 
with me and so I connected an old 
100uF capacitor from the toolbox pre- 
cariously across C807 and switched 
on. Hooray! It did the trick, the B+ rail 
came up, the patterning was gone and 
all was silent. 

I told the gentleman I would be 
back the next day with the right part. 
Well, nearly. The nearest value I had 
was а 220UF 105°C 400V unit which 
was the same physical size as the origi- 
nal. I installed it as promised the next 
day. Interestingly, the old electro 
looked pristine even though it was 
definitely faulty. SC 
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AMERICA 


3 JAYC 
3 JAYC 
> JAYC 
> JAYC 
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> JAYC 
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INi SENSATIONAL SCOOP PURCHASE 


2 
3 iM TELKO SECURITY+ PLUS INTERIOR TELKO SECURITY + PLUS 
2 ALARM DEAL | INTERIOR ALARM DEAL 


> JAYC This alarm has a built-in passive infra red (PIR) detector and 
3 ЧУМ 100dB piezo screamer. To arm and disarm, you simply enter 
M J AYC your selected security code of 1 - 12 digits on the keypad. 

x Can be mounted on a wall, or sit on a bookshelf. There is 

2 ЈАҮС also a panic button for emergencies. It’s 9 volt battery 

N J AYC operated (battery not included), or from 240V with an option 
x J AYC adaptor - use Cat. MP-3006 $15.50. When run off 240V powe 


This kit consists of the Cat. LA-5150 alarm unit 
as described on left and also includes a 120dB, 
siren with 15mt. of cable prewired & the mains 

power supply. The power 


supply and siren are both With each purchase select either 
prewired with plugs and 


2 supply keypad is illuminated. Its also expandable, extra PIRs. Socket for easy installation. a Vibration Door Alarm Chime 
2 JAYC RS reed/magnets can be added to NC terminals. Also Eae P T oo arm Cat. LA-5170 or a Window Door 
i i isarm con *|пїг: " 
У p GRE pag dai iba à n 2 motion detector up to 20 mts. Magnetic Alarm Cat. LA-5165 
> 53(D)mm. Ideal alarm forhome With each purchase select either a х 110° External 120dB siren or 1 of each FREE 
> JAYC units, garages, caravans, boats, Vibration Door Alarm Chime Emergency panic button | : 
МОУ office etc, etc. It can sound a Cat. LA-5170 or a Window Door *Pre-alarm tone *Lighted keypad •15т of siren cable include «Expandable 


NAME эртат. Magnetic Alarm Cat, LAS165 “FREE cx, isses Normally Around S169 
) 


їп a shop or office. Scoop Purchase We have purchased these as distress 
МАВ stock & can offer at a much reduced price to what they are currently selling for. TELKO WINDOW / DOOR MAGNETIC 
ane Cat. La-5150___ Normally Around $79 SENSOR —" | 
j This small alarm is designed to be mounted on a 
JAYC TELKO PROGRAMMABLE ENTRY window or door. When the door / window is opened, | 
a built-in 90dB alarm sounds. Its very compact and | 
, JAYC ALARM / CHIME | МАХ has an on/off switch on the body. If a burglar forces a | 
ply mounts on a à i 

) JAYC door or window. When the door Low window open and the alarm sounds, there is a very 

1 i : p good chance the burglar will leave. If you want to 
ЈАҮС оаа оратории ве бш the window, simply turn it off. Also ideal for 


either chimes, or the siren goes 
) JAYC еу oen we oRMAL putting on cupboard doors, Hi Fi cabinets etc, to keep kids out! Size: 64(H) 
J AYC N x 32(W) x 20(D)mm. Colour-white. Supplied with 2 alarm stickers, double 


pric CES: adhesive tape and screws. 


Cat. LA-5165 Normally $19.95 


keypad and there is also a panic 
ТУДН button for emergencies. Includes 
J AYC 2 warning stickers. This unit can 
be used for 2 different purposes: 


=====—==—===—>=—>==—>=—>=>>=>=> == ==: 


) JAYC (1) Mount it on the front door of a | “4 ё A eS NI 
shop, or office to advise 
г someone has entered the establishment. It sounds a TELKO VIB RATI ON D OOR / CHIME / ALARM N 
! d C pleasant chime. (2) Mount it on a door and the siren will This unit simply hangs on the door knob inside a room. When the door is | 
ЗУД sound if its opened. This door could be your front door, opened or shaken it will “sound”. There are 2 sounding settings - chime and NI 
ЈАҮСЕ garage door, shed door, caravan door, boat hatch, aroom alarm. The chime setting is good for doctors, dentists, offices etc, to advise NI 
JAYC in your house you want to keep the kids out of etc, etc. ; when someone enters. In the alarm mode, there is a piercing alarm sound. NI 
Supplied with clear instructions. Requires З x AAA alkaline Operates from a 9V battery (not supplied). Includes 2 alarm stickers. 
ИД batteries (not supplied). Uses magnetic sensor switch for са, LA-5170 | SO! NI 
contacts. Size: 132(H) x 80(W) x 28(D)mm. PCK NI 
ve Cat. LA-5160 NORMALLY $49.50 Normally around $1 9. 95 > NI 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 


A AD D DAN DAA DOAR 


RECORDABLE CD's 


Quali c o 
KAO i 
Brand. 


Cat. 
XC-4710 if 
April 3 Wau, 00e gol! -The set 
Cat. QC-1901 УЛ" consists of 32, of the 

Only $1 6ea or With 2 probes 7 driver bits that you don't 

normally see. You don't get any 
10 For $1 50 а п ly $7 © slotted, Phillips or Posidrive bits. 

You do get: e4 x Tri - wing, size 1, 2, 3, A | 
x Torx (tamperproof), size Т8, T10, 115, Т20, 25, _ M S 
T27, T30 and T35 «4 x Pin drive (snake), size 4, 6, ENICS: 
8 and10 ©6 x In - Hex (allen), *metric, M 25: | 
3,4, 5 and 6 •6х In - Hex (allen), *imperial size _ NI B 
5/64", 3/32", 7/64", 1/8", 9/64" and 5/32" 3 x : 
Torque Set, size 8, 9 and 10. With this you gea _ EN - Mies 


hex driver with magnetic retainer, all in a nifty 
plasticy - rubber holder that is smaller than ina Mes 


Y REFER EA FEB. 97 This speaker kit came about 
because we purchased a quantity of high 
quality cabinets from a woodwork factory 
M who had made them for a speaker 
| AYC manufacturer who went broke. We purchased 
the cabinets at a fraction of their build cost | ) 
7 and designed the speaker kit around them. j of a ү x ad 30mm). you will Pever get es 
J AYC The cabinets are extremely high quality. They i е обун е а 
AY are made from 19mm МОЕ board which is = Crossovers shown are representative only | 
4 covered in an unfinished real wood veneer and needs to Bs stained nas gems There is a small amount of Я (AX) | 
19 construction work required to complete the cabinets < reflected in the low price of the kit. Specifically this j 
ns Е work is: rear port hole needs to be slightly enlarged, ls r ed to be built from 4 pieces of pre-cut hardwood Cat. TD-2035 
J AYC beading supplied and grill cloth needs mounti 1 much of a problem to those with a 
modest level of woodworking skills. The fund s will make the effort worthwhile. There 
JA YG are two choices of cabinet wood finishes ау ilat ood (light). We have a much larger 
JAY. (BÀ quantity of Jarrah finish available. We res the Blackwood stocks are 
J AYC exhausted. THE SPEAKER KIT - the wo Fibre Drivers and the tweeters are Vifa 
E D19. The crossovers are pre built. The total ic s nol problem for most amplifiers and they 
JAYC coude even be used ir in a car ir stereo system. 


BUY SPEAKER KIT AND 


le YC includes: *2х6 ‘carbon fibre woofers *2 x Vita D19 CABINET KEIT TOGETHER 


dome tweeters •2 x pre built crossover networks. - 


TM | Cat. cS- 2590 — $229 pr 


)АҮС Includes: *2 wes built cabinets eGrill frame pieces 
JAYC| Speaker cloth eRear terminals einnerbond Ports 
JAY fe *Speaker grill clips Wire. 
j АҮСІ Jarrah Gat. CS-2592 
Blackwood ca.cs5 $169 Pr 
ЈАҮС 
(| Normally $398 Pr 


NGO MAINS LEAD MINI FEMALE CCD CAMERA 
ING BARGAIN!!! SPADE LUGS 42% c Me 


pu Wen 4 ( 1/3” B&W 
е have made a н camera with 

scoop purchase of Ex ME 92? viewing t 

some insulated mini angle and 6 infrared ^ 

female spade lugs. Em leds for illumination. 

The spade diameter is __! See 97 Cat. page 169. \ 

3.2mm wide and they are commonly. Cat. 06-3450 z 


used on tweeters and in Australian 
telephone plugs. $169. БО : 
JAYG We have made a surplus stock Pkt of 20 Cat. PT-4540 $1 .95 BENCH TOP WORK MAT 


purchase of some rather short 3 рїп | Pkt of 100 Cat. PT-4541 $7.95 
JAYC mains leads. Short leads are used for AS size. Durable PVC 
spul Cutting mat. 3 


Il t diti Th - А AJ 
JAYC| wall mount airconditioners. They are 12 VOLT 26 WATT TW oue 


Burton brand and the ends have 5 
| $14.95 


b spade lugs attached. TUBE FLUORESCENT 
‚ "FLIGHT CASE" STYLE 


n soldering tool has ч! / 
lyst, which is much les: IN CS. 
urn out, is easier to ig я 

и 


uote from Rob Evans - Electronics Australia 
At an all up kit price of just $349 a pair, 
these new two-way kit speakers from Jaycar 
may well represent about the best value-for- 
money around in high performance 
bookshelf loudspeakers. 


ARMY" EE | 


J AYC Limited quantity available. LIGHT 


TYPE 1 / D 
ЈАҮС Length 470mm It has two 13 watt fluro tubes and 


can be screwed to a wall. Includes TOOL BAG Made of е. 
"i | ан 1 $0.75 ва a push button On/Off switch. PD steel. A quality — 
Length 630 Size - 600(L) х 76(W) x 25(D)mm Styled on the case product. See 97 
eng пип Current draw is a very low 1.25A. ^| that pilots and Cat. page 
INC Cat. PS-4112 $1 .00 еа Cat. ST-3021 aeroplane crews use. 104 for full 


See 97 Cat. page 95 details. 


FREECALL FOR | ¥ " Нан КҮК 
PHONE ORDERS ” i 5 P арий 
| 3800 


Cat. TH-1902 


$39.95 


) ; JAYCAR ЕІ ECTBDONICC IAVCAD EI ETRONICS. IAVCAD El ECTRAN 
NIME SAME DAY DESPATCH FOR MOST MAIL ORDERS 


‘Treasure Ace Pius 
Treasure Ace automatically ignores trash and finds deep 
treasure, well beyond more expensive competitive 


instruments. Detection features: eDeep search circuitry «Full 
range adjustable discrimination - ignores foils, nails, bottlecaps, pulltabs 
and other junk •3 initial preset discrimination levels eAutomatic ground 
balance eAdjustable depth / sensitivity «Fast / slow sweep rate eAutomatic 
battery check eSpeaker and headphone jack 
eSupplied with instruction video cassette. 


Cat. XM-3000 Was $595 Save $200 | 


TIE CLIP WIRED 
& WIRELESS 


This mic works extremely well in both FM wireless 
and wired mode. It consists of a black box (about 
the size of a packet of 20 cigarettes) which clips 
on your belt or pants. This box accepts the 

lead in from the tie clip microphone, 

holds the batteries and the cable to the amplifie 


Cat. AM-4078 


Was $49.95 
Save $12.00 


HOT-SOL VAE KIT 


This kit comes with a 

range of accessories 
and it's all housed in 
its own case. 


Includes: 

*1 x Hot-Sol Butane 
GasTool 

1 x Protective Cap 
*1 x Non-slip stand 
with sponge e1 x 
Torch Tip which gives 
a flame e1x 2.4mm Soldering Tip 1 x Roll Solder *1 x Hot Knife Tip #1 x 
Case which holds everything x Hot Blow Tip for shrinking heatshrink tubing 
*1 x Scoop for feeding tubing to hot blow tip. 


Cat. TS-1702 Was $49.95 
Save 510 


runs from here. 


AY 
wave CASE WITH HANDLE 


JAYC This quality case was designed to hold a 

IAVAB disk drive. It is ideal for test equipment. 

J AYC There is a handle supplied which attaches to 
one end and also supplied are metal front ` 

JAYC and rear panels. Colour is black. Size; 270 x 160 x 60(H)mm 


mve Cat. HB-5945 Was $19.95 
ТЕ VHS - C VIDEO HEAD CLEANER 


J AYC *Goldring wet type head cleaner eSupplied with tape 
and bottle of cleaning fluid Cat. AV-7012 


UR Retail $29.95 : 


2 3MTR. SCART TO SCART VIE VIDEO: LEAD 


J AYC *3 metre lead with 21 pin scart to scart plug 


СОХ Cat. AV-7011 


Мо JATUATI LL LU ITYUIV 


ICS JAYCAR ELECTRONICS JAYCAR ELECTRON 
ICS Pt ELECTRONICS JAYCAR ELECTRON 


We have made an amazing s scoop purchase of 2 кне Garett fetal чова. 


There is a strictly limited, small quantity of each available and they will not last long. 


You may have seen these two detectors advertised recently. We have taken $200 


off advertised prices of each. Be warned - be quick!! 


GTAZ5O ONE TOUCH DETECTOR 


_| Microprocessor controlled and features sensitive 
deepseeking circuitry that has proven itself by countless 
treasure discoveries all over the world. Features: Fully 
automatic one touch operation *18 notch graphic target analyzer — / 
*18 notch coins preset / adjustable treasure mode eOne touch reset to 
factory settings eAdjustable audio and depth / sensitivity Stereo headphone 


jack •Ѕиррііеа with instruction video cassette. 


» | Cat. XM-3010 


MICROPHONE 


HOLDER 


Unique universal 
holder. It has a 
powerful spring 
loaded clamp which 
will fit almost all 


microphones. Standard 5/8” x 27 thread 
Was $6.95 Save $14.95 


Cat. AM-4100 
Save $3 


HOT- 


SPOT 
UPRIGHT GAS 
SOLDERING - 


IRON 


Includes 3. soldering tips, polyfoam 
cutting tip and hot knife tip. 


Cat. TS-1420 


Was 549.95 


SPEAKER 
MOUNTING 
BRACKETS 


Consists of two steel 


| i 


Save $15 


Was $995 Save $200 Now $7 


ILLUMINATED SAFETY BELT 


Be more visible at night. Has EL light across 
back of belt. 

Simply clip on 

over clothing. 


Cat. SL-2880 
Was $24.95 


ECONOMY - 
PIEZO 
TWEETER 


Ideal replacement or add on to an 
existing system for more highs. 

Use with or without crossovers. _ 
Frequency resp 3.5k to above 20 000hz. 


my, 42 


UO JATUAn LLEUI 


N 


TEcEEWRCERZERHYOA eae 


e Sensitivity average 94db 1W/1m ePower- 75 watts peak intermittent. 


Cat. ст-1905 Was $12.50 Save $5 


CAR SPEAKER KIT SYSTEM 


AMAZING SCOOP 
PURCHASE Consists of 
2 x 6.5" bass enclosed 
poly[ropylene woofers, 
2х 1 dome tweeters 
and 2 x 2 way high 


brackets, dimensions as per | 


diagramme*, two 3mtr. 


lengths of fig.8 speaker cable, | 


4 bolts with knobs for 
screwing into non existant 


Speakers, 4 pieces of sticky one side felt to avoid 


power crossovers. 
Power handling: x 

TO0WRMS (180WPMPO) .— 
* Impedance: 4ohms 


the market for over $150.00 


scratching non existing speaker and 8 x bols, nuts 


and washers. 


Was $3.95 


Build your own low-cost 

speaker system. This edition features: basic 
speaker theory, types and functions of speaker 
enclosures, closed box and ported box speaker 
construction, crossover networks and filters, PA 
Systems and musical instrument speakers, 
speaker equipment selection, speaker placement 
and acoustics, speaker testing & troubleshooting. 
]| 214 pages 187 x 233mm. NEW АТН ORON 


Cat BT-1324 


Cat. cw-2800 Was 399.00 


This book explains the 
principles of speakers and 
discusses alternative drivers 
such as electrostatic, push 
pull, piezo and more. It 


pages, 110 x 176mm. 
| Cat. BB-7032 


8Freq. response: 60Hz-22kHz eSensitivy: 91dB/1W/1M. Comes 
complete with mounting screws and speaker wire. This system retails in NI 


Cat. 68-2276 |111 


discusses cabinets from infinite baffle, sizes, 
damping, enclosure design, to horns, 

transmission line, resonances and materials. It IT 
cdd about cross-over networks and which Nit 
parameters really matter. Softcover, 148 


NIC 
> DUI 
NIC 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS 


AYGAR ROK AYLAR 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 
JAYCAR ELECTRONI 


D(YMI( 


PC'S (KIT) 
а Pei EA Nov. 96. - um B o 
stalling sound, network -This card plugs into a spare К i [ 


ISA slot on your aM. 
: i CONTROL 
uted ono thelr PC's motherboard to provide а PEM TENDER 


-total of 24 digital lines. 


Cat, KA-1789 ane 
$42.50 


TE CONTR: at XC-4740 
- Includes LCD display. Gre. 


У Cat. AR-1700 

| Only $29. 
ALSO AVAILABLE 
Programmable Remote Cont 


Ж cat an-1710 $43.95 iu es r F 
Be Programmable & Pre HLUE LEDS i16 LOWER PRICES ON FRIDGE MAGNETS | E 


Programmed | New range. Much higher light DA Oo f 2 
Cat AR-1705 $6. intensity for 1997. _, BREADBOARDS : o ae JO « 
- |. eciiications for both sizes: 1660 TIE POINTS 4(D)mm. Craftw > 

- ~ Rem : -Aa $ 


Forward Voltage 4.5V (5.5V max) @ 20mA This magnet is 
Reverse Current 100рА 288816 ideal as the mag 


a | your fridge mounted novelty or 1 
Е 430nm m wm Was $44.95 Ẹ message. Cat. TH- 4 = 


Viewing Angles 3mm - 20° - | | Naw $29.95 Pkt of 100 $4.9 
5mm - | | : 

Luminous Intensity 3mm - - 

Мах @ 20mA 5mm - 


Size Cat_ Price 

3mm 20-1746 $3.95 51mm 20 watt 

5mm жтт $3.95 Cat. SL-2730 $4.95 

- 51mm 50 watt ER 

Cat. SL-2732 $4.95 
35mm 20 watt i 
Cat. SL-2733 $4.95 
35mm 35 watt 
Cat. SL-2734 $4.95 
BASE TO SUIT BOTH 


Cat. SL-2735 $2.95 


| DOWN LIGHT HOLDER 
White in colour, includes base. 
50mm 


Cat. SL-2738 $4.95 
35mm 


Cat. SL-2740 $4.95 ча 
А ! TRANSFORMER FOR MA ERATION 
сретна 2 DICIT. 240V AC to 12V AC at 5.25 АМР (63VA), with mains lead. 


C Su EV DC | а | Cat. MP-3050 $24.95 
60mm 12У DC YX-2505 


ҮС Ona ov De YX-2512 AY, s CRIMPING TOOL FOR INSULATED 
[С 80mm 240V AC THI  YX-2509 rs | JF И TERMINALS | 
Ag 80mm 240v АС z | YX2510 poou 1 77 
AYC 80mm 240V BALL ES G YX- Y terminals etc.. 
@ 120mm 240V AC TH d : Cat. TH-1928 
120mm 240VAC — YX2514 
120mm 240V BALL ВЕА NG YX-2517 
150mm 240VAC —  YX2520 


25mm 12V DC 


| Ал inpi new, price for 1997. Not only is it a six way power board, it incorporates: Ede 
STANDARD TYPE са 5В-2455 Surge Protections © Noise Rejection 


AYC Was $5.95 Now $4.95 Save $1 ob E: | We for running pen gear 


$ WITH SOLDER LUGS Cat SB-2457 | 
p Was $6.25 Now $5.25 Save $1.00 
5 n n & 


S. JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON 
S; JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON 


di {DOOR CAR POWER yif Soo eee NEW CELLULAR TELEPHONE BATTERIES | 


WOOFER / MIDRANGE 


1200mAH eStandby 30hr eTalktime 130min 


Cat. SB-2555 $49.95 


1200mAH eStandby 24hr eTalktime 120min pf 


Cat. SB-2564 $45.00 


It consists of 2 master solenoids and 2 remote 
solenoids, relay and wiring harness. For full details see 


97 Cat. page 75. Cat. LR-8830 
April $ 76 nO Cat. tW-2104 Normally $89.50 


As used in JV40 and JV100 speaker kits. 2100mAH eStandby 39hr eTalktime 70min 
See 97 Cat. page 33 for full details, Cat. SB-2571 $79.95 


Ap ril $59.50 900mAH only 12mm thick eStandby 20hr 
МГ GNAL Save $30.00 e Talktime 85min 
Cat. QT-2312 i Oo -RAT 


| =< | AUI ATO Cat. SB-2569 $79.95 
Was $289 a oes, | Cat. QT-2310 mm 
|) À нам ы Was $289 is = cee = ~ б | 
e 229 si : | Nov : а 1200mAH eStandby 24hr eTalktime 120min 
Save $60 | езбе |с Ф шав $49.50 


SEE 96 CAT P32 FOR DETAILS. | Save $60 


«4. Capacity 1200mAH © Standby 241г eTalktime 120min 


SER cat. sp-2583 $49.50 


is System has 


and professional ; :. 

аалам i 1800MAH e Standby 33hr e Talktime 150min 

p ” 4 Cat SB-2590 $69.95 
p : : "m 


| “L” TYPE DRIVER SET 


Micron pulse count РІАѕ { a | E AX 
Teed/magnet switches 


epa Por t c t i Par lr io А o > > > >= СР >>> >> REL >> 


252008 кыш 


UN 


бү Normally $349 cE 
| ^. : о аваг n ——T 
$88.00 April Onl $299 Need to get a screw in or out of a for working around New 
$484.40 ave 1 : cramped space? Includes 10 bits : the car. Supplied а 
ce ` | eSlotted - 4mm, 5mm, 6mm. ePhillips with the following 
tips - 3 slotted, 2 Phillips, 2 


Posidrive, 3 Torx, 6 socket bits. 


- No.1, No.2. *Posidrive - No.1, No.2. 

e == eine n = eTorx - 10mm, 15mm, 20mm. 
These two new low cost subwoofer cabinets are supplied 
-in knockdown form. They need to be assembled, and > 

finished. They are made using 18mm MDF, and the : 

speaker hole, port and rear terminal holes are all pre cut. i, € : 

Each box is supplied with rear terminal, adjustable length aes a 

ports (1 for 8”, 2 for 10"), wood screws to screw box together, д 

screws to mount ports and rear terminal, length of speaker cable from speaker to rear port and 1 pc speaker — - - 

dampening material. You will need to screw/glue the box together, mount the driver etc. You can leave the box in an 

unfinished state, paint it or carpet it. 

The boxes are specifically designed for car use. They are designed for our Jaycar Re/Sponse drivers, but can in 

theory, be used for other woofers providing they suit the enclosures. 

We have made them as physically small as possible without compromising response, and to provide the maximum 

amount of punch and thump while maintaining efficiency. : 


p aa | Cat. 05-2532 
E Vc ruis XX 
EE 540(W) x 340(D) x 
S40(W) x 290(D) x. 340(H)mm. This cabinet will 

H)mm when built Agar give deeper, louder bass than See cat page 32 for full details 
E. _ — = the 8”, but you will need extra СА p c Cat. CT-2020 

; а Space. Combined with our 10° 40, 

Suitable о ub аге: i Carbon Fibre Woofer (Cat. CS-2244 $149.50) can handle was $69.50 


49 Polycone Cat. CS-2234 $ O| enormous amounts of power. Suitable Re/Sponse drivers are: 
w o 39Hz 4C Cat. 5-2236 


39Hz uni 
„тда gq | ib enemy д —— 1 JAYCAR GIFT 
h ort Leng X оотт ports а mm 
D 40.62 SS VOUCHERS 


= Te i e Cat. C 
2 : ? Tuning Frequency 
ue ed | veru em ports at 225mm : AVAI LABLE! ' NI 
NICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ЕГЕСТВОМІ! 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIK 
| JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONII 


ауе $2.00 


SUBWOOFER AS 
USED IN NEW 
ELECTRONICS 
AUSTRALIA KIT 


Refer EA March 1997. 
Build your 


NV PLUG TO 
(М1 BARE END 
JAYC : 


woofer. 

Use your 
woodwork 
skills and our 


{ Cat PS-4100 
ТҮТӨ Was $6.50 


JAYC Now - woofer. Power 
p. $3.95 vending 120WRMS. 


С Cat. CW-2136 
| SE олу $69.50 


| WIRED MULTI PIN PLUG / 


JA Ч SOCKET : 
4 Heavy duty plug and 
J | socket with bullet type RS = 3 


ME connectors. Pre wired 


Y =| with 18AWG wire. Extremely handy when 
| cables need to be periodically unplugged. 
$4.95 
$6.50 


4 Way 
6 Way 


C Cat. PP-2030 
Cat. PP-2032 


RN RECHAR 
m Cat. SB-2455 Was $5.95 Now $4. 95 
КАЕ witu soner Tas: 


IA re Cat. SB-2457 Was $6. 95 Now $5.25 


$99.95 
$159.50 
$229.50 
$379.00 


cat. MI-5038 | 
N: Cat. MI-5042 
М: Cat.MI-5052 - 


PHILIPS AD02110/SQ.8 
MIDRANGE 
DISCONTINUED 


Yes, Philips have discontinued 
their famous dome midrange. We 
have a small quantity left. 

This is your chance to grab a spare. 


Cat. CM-2088 Now $82.00 
8" 80 PA TWINCONE SPEAKER 


Power handling 
10W RMS 


Cat. CE-2326 


Only $10 each we 


2 x 90WRMS CAR AMPLIFIER 


See 96 Cat. page 61 for details, 
Cat. AA-0430 4 
Cat. Price $2697 


April $229 
Save $40 This Month 


HKZ101 HALL EFFECT МАМЕ 
SWITCHED DEVICE 


This device manufactured by 
Siemens in Germany consi: 

of a Hall Effect с, 
semiconductor sensor oo 


ignition, however m 
other uses in other areas. See 97 Cat. for full a 


Now бзен. Save 


6 WAY POWER OUTLET WITH 
MAINS FILTER AND TELEPHONE 
LINE PROTECTION ! 


{ “a : 

= 

This mains filter has protection for 
telephone products - phones, modems, answering 
machines, cordless telephones, faxes. Ideal for 
protecting your computer and internet from spikes 
and surges. Features include: • 6 protected power 
outlets • In/out telephone sockets * Resettable 
circuit breaker • On/off switch with LED • Voltage 
surge protection * Built-in filter network • Thermal 
fuse for overload protection 


Cat. MS-4035 


2s x pibe x Sami A 


_ Complete with earth pin! 


TRONI CS JAYCAR ELECTRONICS JA 
RONICS JAYCAR ELECTRONICS 


AACO IAVCAD Fi аан нота Гааз 


Manufacturers, contactus 
for great prices. 


Ь Cat. KC-5220 


UNIVERSAL LOUDSPEAKER Т 


PROTECTOR oni ок STEREO | 


This kit protects 

valuable 

loudspeakers from 

damage by 

monitoring the DC 

conditions at the 

outputs of your 

amplifier. If a fault occurs, a relay 

disconnects the loudspeakers 

before their voice coils heat up and 

burn out, or catch fire! As a bonus, it also has a 

delay at switch-on to eliminate dangerous thumps | 

from the loudspeakers. This kit is designed to 

mate with any stereo amplfier, music or car sound м. 

system. The Jaycar kit is supplied short form with NI 

PCB, genuine 10A relay plus specified electronic 

components for both the internal version as * NIC 

described by Silicon Chip. A 9-12VDC plugpack is NII 

required if externally mounting the protector. See NI 
2 


S/C April for full details 
Now LEES 1 m 7 


JAGAR 


КОИ 


AYCAR ELECTRONICS . ON 
te JAYCAR ELECTRONS JAYCAR ELECTRON 


*Kit comes complete in carry box eConsists of: 
Wet/dry cleaner in cassette with fluid - Small battery 
operated mini vacuum cleaner which runs on 4AA 
batteries. Ideal for removing dust - Pkt. of 50 lens 
cleaning tissue paper - Cotton buds for hard to get 
places - Camera and camcorder spray lens cleaner 
and cleaning cloth Cat. AV-7040 
4| Limited quantity available 


уш ш ape їп 11е ; | Retail $59.95 Only $15 
etis 42 Only ly $ T o та — 


7 AYG VIDEO SHOULDER STRAP 
M8 * Adjustable length - 880mm to1000mm ePadded foam 
J centre section, nylon adjustable straps each end eQuick 
% jrelease locks allows strap to be easily removed Use with 
L ҮС |video & 35mm cameras & binoculars Cat. AV-7026 
wv $3.95 


Ay “With head cleaner таро & bottle oe head cleaning solution | 
eCamcorder heads need cleaning regularly Cat. AV- 7038 | 
GAY 


Af Retail SEES кол: = y. ETT 
uem pure 


Was $ Now $ SEWE] eDual display «RS232 interface 
: *Capacitance eAuto hold «Data hold 


j|. *10 memory eBargraph •Міп/тах | 
M display eRelative offset eLogic «20 | 
*4000 count •Васк light eTemp | 


*40MHz freq eAuto/manual range 


os Cat. OM-1260 Was $239.50 
| Was $39.95 Save $10. 
Save $60 | Wess Now $29.95 


ШАҮС E E O N OM Y | 100W AMP |4 CHANNEL | DIGITAL VOLT 
SJAYC SURROUND SOUND | MODULE | GUITAR MIXER | METER FOR 

d di See 96 Cat. | See 96 Cat. page 8. | AND PREAMP CARS . . ss 
^C ў (раде 6. E | 100W into 40, includes polyswitch | See 96 Cat. See 96 Cat. | 


: speaker protector. Cat. KC-5019 | | page 9. anas penne + ir page 19. 
>| Was $45.95 | Cat. kc-s107 PU ign m 
| IN Owu | was j^ Cat. KC-5134 
$29. 95 | $49.95 | Was $32.95 
| Save $16.00 | Now 529. ӨБ | Now $179.95 
uw __ | Save $20. oo- acd | Save $13.00 
_ | coow ec -De E BAND | S SZ 
T CONVERTER | EQUALISER DOOR MINDER 
| [ie 25-7877 AN 
See 97 Cat. page 6. Cat. KC-5212 | See 96. See 96 Cat. page 
we P | 22. Cat. KC-5188 


| Was $27.95 
г | EL "Now 
| $229 я | с $14.95 
| | Was $39.95 | Save 
| Now $24.95 Er 29 


"YAYCI $99.00 ч 
) У | Save о 


ч) AT x / - : E mudo Dom 
iM MICROSOFT NATURAL KEYBOARD INSIDE / OUTSIDE DIGITAL THERMOMETER |j 
;d ү ы This keyboard helps you work m WITH CLOCK AND DATE NI 


aaa comfortably by naturally positioning 
/'JAYC and supporting your hands, wrists Look at both temperatures at once. See 96 Cat.P 17. 


\ 
JAYC and forearms. 104 key layout. Cat. XC-0125 Was $19.95 


me са. xc-5090 April $69 M—ÀÁ Арг. 515.00 save bd ns 
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Ref: Electronics Australia April 1997. 


Fit this tiny kit to your car and the 
courtesy light will stay on for an 


extended period of around 10 seconds 

after the door is closed, then fade out gradually. A 
headlight interlock feature cancels the delay extension 
when the car lights are switched on. It can be installed 
without cutting any existing wires and can be 
configured to suit virtually any vehicle. The PCB 
measures just 31 x 41mm so the entire assembly will 
fit a 35mm film canister (not supplied). Kit includes PCB and speci 


Cat. KA-1793 


WIN E. a IM =, Уч 


AVCA MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 


_ Ref: Electronics Australia March, 1997. 

А dim warning light hidden in an 
obscure recess on the dashboard 
is pretty difficult to see on a 
bright sunny day. This simple and inexpensive kit could | 
save you thousands of dollars in engine repairs by 
providing an 8-second audible warning if critical 
systems such as brakes, oil, etc, are compromised. 
Whatever the system, this kit will put you back in charge 
Over inadequate dashboard lamps - it even beeps if you 
turn your engine off when the headlights have been left on! Easy to build and hook up. Kit includes jiffy 
box, PCB, all electronic components plus free set of IC sockets. 


Cat. KA-1791 4 


AUDIOHM AUDIBLE 
CONTINUITY TESTER KIT Mew 


Ref: Silicon Chip. March, 1997. 

Most continuity testers simply beep at you when the 

circuit being tested is good. The Audiohm Tester gives a tone which 
varies from a low frequency note of a few hundred hertz for low 
resistance to just above audbility for an open circuit. As well, it can test 
diode and transistor junctions and will even give a relative indication 0 
the capacitance and leakage of electrolytic capacitors! The Jaycar kit 
includes case, PCB, silk screened front panel, quality Mylar loudspeake! 
and while stock lasts, a set of quality test probe leads absolutely free. 


Cat. КС-5219 $16.95 


юы 


New 


ied electronic components. 


JV100 10” 3 WAY 
5 SPEAKER KIT 


See 1996 Catalogue page 47 for full details. 
NORMALLY 


Speaker kit cat.cs-2550 $1,199 Pr > 

Cabinets Cat. C5-2552 $378 Pr 5219. оо 

Buy together $1499 Pr 

APRIL poc | с 
Speaker kit $799pr Save $400 too d a 
Buy together $1050pr Save $400 f 20V Wind L 


SAVE ON 


J ) See catalogue page Pe for full details This eel extendsto É 

12.5 meters and has ў 
two 240V sockets Ё 
on it and a circuit 
breaker for extra 

afety in case of 
over heating. Not an 
earth leakage type. 
The case is made from 


TURN YOUR SURPLUS STOCK INTO CASH! [gna $199 |i405 3259 заз eNO е. 
Jaycar buys surplus/distress stock of most electronic products with backup battery | with backup battery | 10A. Reel needs to be fully extended when 


ee eu ora E cua | siren - Save $29.95 | siren - Save $29.95 |0580. Electricity authority approved. 


tin of eh eel oat сне ates ie КОДЫ ер 
Mark Ostro оп phone: 02 9743 5222 Fax: 02 9743 2066 т 


POST & PACKING $10 to $24.99=$4.00 $25 to $49.99=$5 $50 to $99.99=$7 OVER $100=$8 


ADELAIDE SA • 194 Wright $ К inr. Selby St). ePh:(08) 8231 7355 eFax SYDNEY CITY «129 York St ePh:(02) 9267 1614 eFax(02) 9267 1951 
(08) 8231 7314 eMon/Fri:9-5.30 e Fr1.0-8 30 eSat:9-4 e Mon/Fri:8.30-6 e Thurs:8.30-8.30 eSat:9-4 eSun:10-4 
BURANDA QLD ^ •144 Logan Rd ePhi(07) 3393 0777 eFax(07)33930045 | BANKSTOWN — «363 Hume Hwy Cnr MeredithePh:(02) 9709 2822 e Fax: e 
• Mon/Fri:9-5.30 eThurs:9-8.30 eSat:9-4 2007 eMon/Fri 9-5.30 eThurs-9-8.30 •52:9-4 eSun:10-4 


CANBERRA ACT 
MELBOURNE CITY rfe 2, %  N Beckett Ste 


e Mon/Fri:8.30-5.30 «Е: s é 

e o e арами о. 
e Mon/Fri:9-5.30pm #Fri:9-8.30 •5а1:9-4 a te A 

SPRINGVALE VIC 887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd cene d Meis КӨӨ a 
*Ph:(03) 9547 1022 ®Еах:(03) 9547 1046 NEWCASTLE = «830 Hunter St. ‘Ger Stewart Nean «Ph: (049) 653 799 
e Mon/Fri:8.30-5.30 eFri:8.30-8.30 eSat:9-4 eSun:10-4 p- (049) 653 796 ¢Mon/Fri:9 - 

HOBART *140 Campbell St. Hobart ePh: (03) 6231 5877 PERTH 326 Newcastle St Northbridge Ph: MeT 8252 
e Fax:(03)6231 5876® Mon/Thur:9- 5 30¢Fri:9-8.30¢Sat:9-4 spi (09) 328 8982 «Mon/Fri:9-5.30 e 


HEAD OFFICE Distributed | WHOLESALE MAIL ORDERS FREE POST Т0: 


8-10 LEEDS ST RHODES 2138 Quality | PHONE: (02) 9743 5222 Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
PHONE: (02) 9743 5222 is 05 002 | ORDERS: 1800 620 169 | NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 


5.196143 | ду: (02) 9743 3070 — | ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 
australia ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 


FAX: (02) 9743 2066 
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Magnetic storm claims Telstar 401 


A violent magnetic storm on January 11th, 
believed to be caused by a coronal mass ejection 
(a magnetically charged cloud of hydrogen and 
helium) from the Sun on January 6th, is the most 
likely cause of the failure of Telstar 401. This 
was an AT&T television relay satellite located at 
97° W, serving continental USA. 


All control of the satellite was lost, 
although the spacecraft remains on sta- 
tion, with no observable signal emis- 
sions and no response to ground con- 
trol. 

Telstar 401 was one of two primary 
spacecraft in AT&T's Skynet network. 
The spacecraft was insured for about 
US$145 million. AT&T has applied to 
the FCC for permission to move Telstar 
302, a 12-year old satellite used for 
telephone traffic into the 97° W slot. 

In 1994, solar storms caused electri- 
cal failures in two Canadian Anik satel- 
lites, as well as Intelsat K. Two of the 
three spacecraft recovered while the 
third suffered a permanent power re- 
duction. 


JCSAT 5, 150° E longitude: 

Japan Satellite Systems has an- 
nounced a November launch for JCSAT 
5, a Hughes HS-601 that will be located 
at 150° E. The satellite will be used to 
carry television, voice, data and inter- 
net services from Japan to the Pacific. 

Present information indicates that 
the satellite will carry 32 K-band trans- 
ponders only. The effect (if any) of this 
new satellite on the operation of Palapa 


C1, located at 150.5° E, remains to be 
seen. 


JCSAT4, 124° E longitude: 

JCSAT4 was successfully launched 
by an Atlas rocket on February 17th 
and will be located at 124° E. The satel- 
lite has 12 C-band transponders, 28 K- 
band transponders and has a footprint 
covering Japan, India, Australia and 
New Zealand. 

Late December saw the disappear- 
ance of two Chinese analog signals on 
Asiasat2, HN TV and Quandong TV. 
Replacing these two services are nine 
digital services, including HN TV and 
GD TV, previously available as analog 
services. CCT V4, RTPI, TVSN and the 
Egyptian channel RTE remain in ana- 
log format. RTE commenced transmis- 
sion on Asiasat 2 in mid December. It 
requires a 3m dish for good reception 
along the east coast of Australia and 
New Zealand. 

Asia Satellite Telecommunications 
has filed a claim for US$58 million 
against the launch insurers of Asiasat 2 
for the loss of nine K-band transpond- 
ers. The loss has been attributed to 
excessive vibration during a “rough 


ride” on the Long March launch vehi- 
cle in November 1995. 

Elsewhere, Laotian TV has appeared 
on Gorizont 30 (142.5° E) at an IF of 
1375MHz, LHCP and at good signal 
strength across Australia. Curiously, re- 
broadcasts of Australian regional soc- 
cer matches have appeared on this 
channel, bearing the Optus Vision logo, 
as well as that of Laos TV channel 3. 

This channel was previously located 
on the old Rimsat G1 satellite at 130° E. 
This brings the number of active trans- 
ponders to three, as EMTV and Asia 
Music/Zee education continue to oper- 
ate on this satellite. 


Optus B3, 156° E longitude: 

Details of the new “Aurora” digital 
satellite platform utilising the Optus 
B3 satellite at 156° E were released by 
Optus at the Sydney Cable Show held 
in February. The platform would seem 
ideal for a satellite-based pay TV serv- 
ice, competing with Galaxy. 

It is also probable that this platform 
will be used to carry ABC and SBS in 
digital format on a national beam, giv- 
ing central and western Australians 
their first taste of SBS programming. 
Earliest projected operational start is 
given as September 1997. 

For readers equipped with internet 
facilities, two new sites have appeared 
this month. Star TV can be found at 
http://www.startv.com while Asiasat is 
at http://www.asiasat.com.hk. sc 


_——————— 
* Garry Cratt is Managing Director of Av- 


Comm Pty Ltd, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417. 
http:/www.avcomm.com.au 
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This bare board version of the Universal Loudspeaker Protector 
can be built into a stereo amplifier to protect the loudspeakers 
and prevent switch-on and switch-off thumps. 


A universal 


By LEO SIMPSON & BOB FLYNN 


loudspeaker protector 
for stereo amplifiers 


This simple circuit is designed to mate with any 
stereo amplifier, music system or car sound 
system and will protect the loudspeakers from 
damage in the case of an amplifier failure. It 
could also prevent a fire. It has a turn-on delay 
and will eliminate switch-on thumps. 


Do you leave your stereo amplifier . 


or home music system permanently 
switched on in standby mode? Do you 
realise they could be a fire hazard? If 
you haven’t thought about this prob- 
lem in the past, then this article is for 
you. 

Most power amplifiers these days 
are direct-coupled to the loudspeak- 
ers. This means that there is no output 
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coupling capacitor in series with each 
loudspeaker terminal. This is true 
whether you have a large stereo am- 
plifier which delivers several hundred 
watts per channel or a typical home 
music system which can be turned on 
and controlled by a remote control 
handpiece. 

This means that if an output tran- 
sistor goes short circuit or in the case 


of smaller home music systems, a hy- — 
brid power amplifier fails, virtually 
the full supply rail to that part of the 
circuit will be applied to the loud- 
speaker. 

The result is usually a burnt out 
loudspeaker voice coil or damaged 
suspension system. That’s expensive 
to fix but it may not be the end of the 
matter. In a worse case, the large DC 
current in the voice coil does not burn 
it out immediately but allows it to get 
red hot so that it sets the speaker cone 
on fire. From there, the acetate filling 
material in the enclosure and the grille 
fabric also catch fire, generating huge 
quantities of choking black smoke. 

Ultimately, your house may catch 
fire too. This is not an imaginary sce- 
nario. Stereo systems do fail and they 
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UNIVERSAL LOUDSPEAKER PROTECTOR 


Fig.1: this is the self-contained version of the Universal Loudspeaker Protector, 
intended to be powered from a 9V or 12V DC plugpack. Q1, Q2 and Q3 monitor 
the output of channel 1 of the amplifier while Q4, Q5 & Q6 monitor the second 
channel. If a high DC offset is detected, the base current to Q7 will be shunted to 
deck and this will cause Q8 and the relay to turn off. 


can cause house fires. That is why 
they should not be left on for long 
periods oftime, especially if no-one is 
present to turn them off in the case of 
a fault. 

Why does this sort of amplifier fault 
cause so much heat in the voice coil of 
a loudspeaker? Well, consider a 100W 
per channel amplifier with +50V sup- 
ply rails and driving loudspeakers 
with a voice coil resistance of 6Q, a 
typical value for a speaker with a nomi- 
nal impedance of 80. 


If one ofthe amplifier's output tran- 
sistors fails, it will apply almost the 
full DC supply rail of 50V to the loud- 
speaker. The resulting heat dissipated 
by the voice coil will be 50V2/6 = 
416W! No wonder the voice coil gets 
hot and burns out! 

Actually, the power dissipation is 
generally not as high as that because 
the power supply voltage will drop 
under such a serious load. If you're 
lucky, the amplifier's fuses will also 
blow before a fire starts, limiting the 


damage to just the amplifier and the 
victim loudspeaker. 


Fire insurance 


Now the only safe way to prevent a 
major fault occurring while you're not 
listening to your music system is to 
turn it off at the wall socket. But faults 
can still occur while you are listening 
to the system and if you're not actu- 
ally in the room at the time to turn it 
off when a major fault occurs, the 
results will be costly. So to prevent 
damage to your expensive speakers 
you need to build the Universal Loud- 
speaker Protector presented in this 
article. 

The Universal Loudspeaker Protec- 


Advantages Of This New Protector 


This is not the first loudspeaker pro- 
tector circuit we have published. The 
last one was featured in the July 1991 
issue of SILICON CHIP. This new circuit 
was produced as a result of devel- 
opment work we have been doing on a 
high-power bridge amplifier. The new 
circuit is built onto a substantially 
smaller PC board and copes with an 
amplifier fault condition that would be 
ignored by the previous circuit. 

By using separate monitoring cir- 
cuits for each channel of the amplifier, 
the ULP can respond to a DC fault 
condition in one or both channels of a 
stereo amplifier. The previous Loud- 


speaker Protector (published July 
1991) had only one monitoring circuit 
which summed the active lines from 
the loudspeakers. 

If the amplifier in question failed si- 
multaneously in both channels, it is 
possible that one channel would pro- 
duce a positive DC fault and the other 
channel a negative DC fault. If a com- 
mon sensing circuit was used, these 
two fault conditions would effectively 
cancel each other out and the Loud- 
speaker Protector would fail to oper- 
ate. : 

Is it possible for both channels of an 
amplifier to fail at once? And with op- 


posite faults in both channels? Defi- 
nitely! 

It is certainly possible although we 
admit that it is unlikely with conven- 
tional stereo amplifiers. However, 
where a stereo amplifier is driving a 
single loudspeaker in bridge mode, it is 
highly likely. 

In most bridged amplifiers, one chan- 
nel gets its signal from the output of the 
second channel. So ifthe second chan- 
nel fails and its output goes high, the 
first channel will have its output forced 
low. So the fault condition will exist in 
both channels and both channels must 
be sensed separately, as in the ULP. 
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Fig.2: this version of the Universal Loudspeaker Protector is identical with that 
shown in Fig.1 except that it derives its power from the amplifier’s DC supply 


via regulator transistor Q9. 
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tor (ULP) will continually monitor the 
DC conditions at the outputs of your 
stereo amplifier. If a fault occurs, the 
ULP will operate a relay to disconnect 
the loudspeakers. 

As a bonus, the ULP has a delay at 
switch-on and ifit is built into a stereo 
amplifier, it will prevent switch-on 
thumps from the loudspeakers. 


Three versions 


We are describing three versions of 
the ULP. One is self-contained and 
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powered with a 9V or 12V DC plug- 
pack. The second is intended to be 
built into a stereo amplifier and has 
its own on-board regulator. The third 
version is intended for bridged ampli- 
fiers in cars. We'll talk about these 
two latter versions later in this article. 

Fig.1 shows the complete circuit 
diagram ofthe self-contained version. 
Let's talk about how Q1, Q2 & Q3 
monitor the active output terminal of 
an amplifier. The active signal is fed 
via a two-stage low pass filter network 


sees zma sw 


D ү 
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+12V 


Fig.3: this version of the 
Universal Loudspeaker 
Protector is mainly intended 
for protecting speakers 
connected to bridged output 
amplifiers in cars. 


consisting of three 22kQ resistors and 
two 47uF NP (non-polarised) electro- 
lytic capacitors. This filter network 
effectively removes any audio frequen- 
cies and ensures that only DC signals 
are fed to the following transistors. 

This is necessary because we don't 
want normal audio signals to trip the 
ULP in any way. 

Now let's see how the three transis- 
tors operate together. The line from 
the low pass filter is connected to the 
emitter of transistor Q1 and the base 


The self-contained version of the Universal Loudspeaker Protector is housed in 
a plastic case and powered from a 9V or 12V DC plugpack. Note the resistor in 
series with the DC power socket. This is only required if a 12V DC plugpack is 


used (see text). 


of transistor Q3. In effect, Q1 moni- 
tors for negative DC signals while Q3 
monitors for positive DC signals. 

If a positive DC signal of more than 
0.6V is present, Q3 will turn on. Simi- 
larly, if a negative DC signal of more 
than 0.6V is present, the emitter of Q1 
will be pulled below its base and so 
Q1 will turn on and turn on Q2. Both 
Q2 and Q3 have a common 56kQ load 
resistor (R1) and this normally feeds 
base current to Q7. Q7 feeds base cur- 
rent to Q8 and so both of these transis- 
tors and the relay are on. 

However, when either Q1 or Q3 turn 
on, the base current for Q7 is shunted 
to deck and so Q7, Q8 and the relay 
are turned off, disconnecting the 
speakers. 

The same working principle applies 
to the monitoring of the second am- 
plifier channel, with Q4 sensing nega- 
tive DC signals and Q6 sensing posi- 
tive DC signals. Q5 & Q6 share the 
same common 56kQ load resistor as 
Q2 & Q3. So if either of these transis- 
tors are turned on by fault voltages, 
they will also rob Q7 of base current 
and cause Q8 and the relay to turn off. 


Arc protection 
When the relay operates to discon- 


nect the loudspeakers, the moving 
contacts are shorted to the loudspeaker 
ground lines via the “unused” con- 
tacts. This has been done because if a 
large DC voltage (say more than 30V) 
appears at the amplifier outputs, the 
resulting high current can cause an 
arc across the relay contacts. Until 
that arc is extinguished, the loud- 


speaker is still being subjected to the 
high current and the possibility of 
damage. 

By shorting the moving contacts of 
the relay to the speaker ground lines, 
the arc current is diverted and the 
amplifier fuses will blow if the arc 
still persists. 

The fact that this Universal Loud- 
speaker Protector can be used with 
high power amplifiers which can pro- 
duce very large output currents means 
that a heavy duty relay must be used. 
The one specified has DPDT (double 


The amplifier and loudspeaker 
connections are run to the self- 
contained unit via a terminal 
block at one end of the case. 
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T2VDC 
SUPPLY 


6-WAY 
MAINS TERMINAL 
BLOCK 


* SPEAKER 1 
> GND 


^ AMPLIFIER 1 
GND 


GND 


No GND 


+ SPEAKER 2 


Fig.4: use this diagram when wiring the self-contained version of the ULP. The missing components 
at the lefthand side of the PC board are for other versions. 


RY +40-75V 


SPEAKER 1 


AMPLIFIER 1 
OUTPUT 


GND 1 


GND 2 


AMPLIFIER 2 
OUTPUT 


SPEAKER 2 


Fig.5: this is the wiring diagram for the built-in version of the circuit, as shown 
in Fig.2. Note that the external resistor RY is only required if the amplifier's DC 


voltage supply is above 40V. 


pole, double throw; changeover) con- 
tacts rated at 10 amps. 


Power supply 


As noted above, we are presenting 
three versions of this circuit. The first 
version, intended as a self-contained 
unit to be used with any amplifier or 
music system, can be powered witha 
9V or 12VDC plugpack. 

The second version, presented as a 
PC board to be built into a stereo am- 
plifier, can derive its supply from the 
positive amplifier DC supply rail and 
this can range from +30 to +75V DC. 
Its circuit diagram is shown in Fig.2. 

In this case, the amplifier’s supply 
rail is fed to transistor Q9 and associ- 
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ated components and these operate to 
provide a regulated +12V supply for 
the relay and other transistors. 

The third version, intended for 
bridged amplifiers in cars, takes its 
supply directly from the 12V battery 
line. Its circuit is shown in Fig.3. 


Turn-on delay 


So far we have described the main 
function of the ULP which is to pre- 
vent loudspeaker burnouts. The mi- 
nor function, mentioned above, is to 
prevent thumps from the loudspeak- 
ers when the amplifier is turned on. 
This is achieved with resistors R1 & 
R3 and capacitor C1. 

When power is first applied, C1 is 


discharged and no base current can 
flow via 56kQ resistor R1. C1 then 
charges via 220kQ resistor R3 and 
eventually sufficient voltage is present 
to allow resistor R1 to turn on transis- 
tor Q7. This turns on Q8 and the relay 
and so the loudspeakers are connected 
to the amplifier. This delay is several 
seconds and it allows the voltages 
within the amplifier to stabilise, so 
when the speakers are connected, no 
thumps are heard. 

When power is removed from the 
ULP circuit, the relay disconnects the 
speakers almost immediately, prevent- 
ing turn-off thumps. 

Note that this “thump” protection 
is only available if the ULP is pow- ` 
ered from the supply rails of the am- 
plifier, as in Figs.2 & 5. If it is built as 
a self-contained unit and powered 
from a DC plugpack, the thump pro- 
tection will not be provided. 


Construction 


Let's now describe the construction 
of the self-contained version. АП the 
parts are mounted on a PC board coded 
01104971 and the wiring diagram is 
shown in Fig.4. As you can see, some 
parts are missing from one end of the 
board. These are for the on-board regu- 
lator (Q9, etc) which are used only in 
the in-amplifier version. 

Fit the PC pins first and then the 
resistors. The four 47uF electrolytic 
capacitors can go in either way around 
since they are the non-polarised (NP) 
type. The 100uF capacitor is polar- 
ised and must be inserted the correct 
way around. 

The eight transistors and the diode 
can be inserted next. Check that you 
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insert the correct type in each posi- 
tion and make sure that each is ori- 
ented exactly as shown in the wiring 
diagram. 

Don’t forget to install the wire link, 
LK1. This has been provided to en- 
able a thermal cutout to operate the 
circuit but this feature is not used 
here. 

Finally, the relay can be installed. 
We mounted ours by soldering short 
lengths of stout tinned copper wire to 
each relay pin. These wire leads are 
then pushed through the relay mount- 
ing holes on the board and then sol- 
dered. We understand that some kitset 
suppliers may provide a PC board with 
slotted holes so that the tinned copper 
wire may not be necessary. 

With the board complete, it’s time 
to install it in the plastic case. You 
may elect to use a different case from 
our prototype; as long as everything 
fits, the case size and shape are unim- 
portant. 

You will need to drill a hole at one 
end of the case to take the DC socket 
for the plugpack. At the other end you 
will need to mount a six-way insu- 
lated terminal block and drill holes 
for wires to run inside the case. Install 


The technological breakthrough that these 
new scopes offer is an extraordinarily 
high 1GS/s real-time digitising rate plus a 
very rapid screen update rate, resulting in 
a digital scope with display response of 
an analog scope, at an analog scope 
price. 


The TDS-200's are specifically designed 
to make general purpose waveform 
measurement, TV and video signal work 
much quicker, more reliable and versatile. 


Screen displays can easily be down 
loaded to a PC using the TDS-200's 
optional serial/parallel/GP-IB interface, 
the TDS2CM. 


2 models are available: 
TDS210: 60MHz at $1395 extax & 
TDS220: 100MHz at $1995 ex-tax 


• SYDNEY 


PARTS LIST 


Self-contained version 

1 plastic case, 150 x 80 x 60mm 

1 PC board, code 01104971, 
107mm x 55mm 

1 9V or 12VDC 150mA plugpack 
with 2.1mm DC plug 

. 12.1mm DC socket 

10 PC board pins 

1 Relay DPDT 10A 240VAC, 12V 
coil @ 75mA, Jaycar SY-4065 
or similar 

6 3mm x 20mm screws 

6 3mm nuts 

4 6mm spacers 

4 adhesive rubber feet 


Semiconductors 

5 BC547 NPN (Q1,Q3,Q4,Q6) 

2 BC557 PNP transistors (Q2,Q5) 
1 BC327 PNP transistor (Q8) 

1 1N4004 silicon diode (D1) 


the largest terminal block you can ob- 
tain which will fit. The larger ones 
have larger wiring holes which makes 
it easier to connect the speaker wires, 


Value for Money 60MHz & LOOMHz 


Tektronix’ new TDS-200 Series scopes are affordable, compact, general purpose 
digital storage scopes that offer more additional facilities than any analog scope. 


TDS-200 Series Features - 

* 2 Channels plus viewable Ext. Trigger 

• 1GS/s Realtime sampling/channel 

• Full Dual Timebase with zoom 

* Auto Setup: one button autoranging 

* Cursor Measurements 

* Automatic Measurements:Frequency - 
Period - Cycle RMS - Mean - Pk-to-Pk 

• Reference Waveform Memories 

* Display Modes: Dots - Line - Persistence 

• Bright, Fast Response, LCD Display 

• Variable Hold-off 

* Optional Interface: RS-232, Parallel & 


EMONA INSTRUMENTS PTY LTD 


Ph: 9519-3933 Fax: 9550-1378 e BRISBANE 
e MELBOURNE Ph: 9889-0427 Fax: 9889-0715 e PERTH 


Capacitors 

1 470uF 16VW electrolytic 

1 100uF 16VW electrolytic 

4 47uF 50VW NP electrolytic 


Resistors (1%, 0,25W) 

1 220kQ 2 22kQ 1W - 

2 56kQ. 1 2.2kO 

4 22kQ 1 390 0.5W (RX) 


Extra parts for built-in version 

1 BD649 NPN transistor (Q9) 

1 13V 0.5W or 1W zener diode 
(ZD1) 

1 1004F/100VW electrolytic 
capacitor 

1 2.7kQ 1W resistor 

1 2200 5W wirewound (RY; see 
text) 

1 U-shaped TO-220 heatsink 
(Altronics Cat H-0502 or equiv). 


particularly if you are using heavy- 
gauge cables. 

Note that we have shown a resistor 
in series with the supply from the 


scopes 


>o e 


Ph: 3367-1744 Fax: 3367-1497 
Ph: 361-4200 Fax: 361-4300 
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Bridged Amplifiers In Car Audio Systems 


GND +12V 


ANY HIGH-POWERED ampli- 

fiers in cars operate in bridged 

mode and they are often run at high 
power for extended periods. When 

_ they fail, the speakers are just as likely 
to be damaged as the speakers in a 


plugpack. It is marked RX on Fig.4. If 
you use a 9V plugpack, this resistor 
should not be necessary. However, the 
unloaded voltage of a typical 12V DC 
plugpack can easily be +15V or even 
higher and that could cause an in- 
crease in power dissipation in the re- 
lay. Therefore, the series resistor is 
necessary. We suggest that RX be a 
39Q.0.5W resistor. If the plugpack vol- 
tage is higher still, increase RX to 470. 


Testing 

When all the wiring is complete, it 
is time for a power test. Do not con- 
nect any wires from your speakers or 
amplifier at this stage. Just connect 
the plugpack and apply power. The 
relay should close after a short delay 
of about two seconds. If that happens, 
you are almost home and hosed. 

Next, you can simulate a fault con- 
dition with a 6V or 9V battery (or even 
two 1.5V cells in series). Connect the 
battery across each of the inputs in 
turn, first with one polarity and then 
the other. In each case, the relay should 
immediately open and then close as 
soon as the battery is removed. 
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TO SPEAKER 


TO SPEAKER 


home stereo system. And the possi- 
bility of a fire is just as high. So to 
protect valuable loudspeakers in cars, 
the ULP is a wise investment. 

You will need one ULP for each 
stereo amplifier and one for each 


С] 


1Z6v0lTD 
о 


© 


Fig.6: this is the wiring 
diagram for the bridged 
version of the ULP, as 
shown in Fig.3. 


AMPLIFIER 1 
OUTPUT 


AMPLIFIER 2 
OUTPUT 


bridged amplifier. In each case, the 
ULP can be powered directly from the 
+12V battery line. 

The circuit for this bridged amplifier 
version is shown in Fig.3 while the 
wiring diagram is shown in Fig.6. 


Fig.7: here is the full size etching pattern for the PC board. 


If you strike trouble, switch off and 
check the circuit for errors. Normally, 
you can expect the unit to work as 
soon as you switch it on so now it 
should be merely a matter of wiring 
the unit in series with your loudspeak- 
ers and then you can rest easy. 

Fig.5 shows the wiring of the built- 
in version. This is the same as for 
Fig.4 except that the regulator compo- 
nents involving transistor Q9 are in- 


cluded. Note that Q9 is mounted on a 
U-shaped heatsink. 

In addition, if the amplifier’s DC 
supply is above 40V, it will be neces- 
sary to connect an external 5W wire- 
wound resistor (RY) in series with the 
collector of Q9. This resistor is shown 
on Fig.5 and a table of values is shown 
on Fig.2. For example, if the amplifi- 
er’s DC supply is around 60V, resistor 
RY should be 2200 5W. 5С 


PTY. ESTABLISHED (Cie; RODS HOTLINE 
SINCE 1977 C38 1-800 33 5757 
A.C.N. 005 428 437 , MAIL ORDER LOCAL CALLS: (03) 9543 7877 


Plustek OpticPro 1800p INTERIOR „ү (SE This low cost DI box offers 
24-BIT 16.8 MILLION COLOUR SIN 'LE-PASS FOR VEHICLES performance and facilities only found 
G00 api resoletion NE cr) Hr i iy ol Cm] мыз Y ык р 


extended period after the door is closed, | unbalanced input to alow impedance 
24-bit. 16.8 Mill | then fade out gracefully. It's small, low | balanced output. EA OCT87 
if “bit, RIO OUS in cost, can be installed without cutting 
* 600dpi, 4800 dpi interpolated 
* M scanning area 


any existing wires, and can be 
configured to suit virtually any cars. EA 
* Parallel port, no jumpers to fiddle with! iiis 
• Software includes for Optical Character Recognition (OCR), photo editing and $379 
multifunction document processing such as faxing and copying 


PLEASE LOGON TO- http://www.rie.net.au for full specs for these scanners TAX INC 
STAGE AND STUDIO 
This simple and inexpensive project ma à 


MUSTEK PARAGON BOOHS P> 


FLATBED SCANNER 457/79 to are of a отса enge system” 
400 x 800 dp. 7] res olu to, " 2 thereby reducing the risk of serious and 


: iw i ; expensive damage. It might save you a[ This simple unit will replace four 
e 30-bit, 1 billion colours «400 x 800dpi, 6400 x : ў | few car batteries too, as it also beeps if i i 
6400 dpi interpolated card interface • А4 scanning. 


1 separate direct injection (DI) boxes, at 
you turn your engine off a fraction of their total cost. It offers 
area SCSI interface, PC & MAC *Software includes« when the headlights 
Twain drivers, Xerox Textbridge and Image Software 


~ XI9912 


K10270 


QUAD "Di" BOX FOR 


excellent performance, and is ideal for 
: have been left on. = connecting a bank of electronics 
on CD only. «Compatible with leading software SE : EA MAR'97 j| musical instruments to a standard 
packages such as- Photoshop/ WordPerfect/ PageMaker/ : K10825 mixing desk. EA JUN '91 
Microsoft Office/ CorelDraw/ WinFax Pro/ PC Copier/ ViewOffice $18.95 Logon to rle.net.au for complete 


Г ТООК LA; 
MUSTEK PARAGON 600IIN 


FLATBED SCANNER 
300 x 600 dpi resolution 


• 24-bit, 16.8 million cofours «300 x 600dpi, 4800 
dpi interpolated card interface « Compact A4 model 
*|SA interface, requires no power cable «Software 

includes- Twain drivers, Xerox Textbridge and Image $429 
Software on CD only. «Compatible with leading software 

packages such as- Photoshop/ WordPerfect/ PageMaker/ ТАХ INC 

Microsoft Office/ CorelDraw/ WinFax Pro/ PC Copier/ ViewOffice 


nte 
PENTIUM 100MHz ..... $199, PENTIUM PRO CPUs & 


PENTIUM 120MHz ..... $239 I eM ipe KISS 
PENTIUM 133MHz ..... $299| CPU .......... CPU ONLY М.В. INCL. 
ah 150MHz..... NA ..... $ 
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ISA MODEL $429 
“Parallel Port $569 
*SCSI Bus $569 
*Available to Order 


X18005 High Speed 1/1 
X17072 ADAPTEC SCSI 
X18165 16bit ETHERNET RJ45 + BNC . 
X15810 Ethernet 5-port 10 base T hub ...... 
X15814 Ethernet HUB 10 base T Connector 


PRINTER MAIN FEATURE CAT NO. TAX EX TAX INC 
Stylus COLOR 400* 720 x 720 on A4 plain paper С92414 $375 $449 
Stylus COLOR 600* Up to 1440 x 720 dpi/A4 — C92418. $458 $549 
Stylus COLOR 800* Postscript A4 colour 092422 $663 $795 | усет Dual Speed, 

EPL-N2000 Laser Super A3/ 600 dpi C92400 $3128 $3750 |c14260 SMART GAMES Cort... 


“АІ new improved Inkjet printers. Logon to http://www.rie.net.au for full details and specifications] X18171 Ethernet Intel PnP BNC/R bit .. 
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FREE POST Please send me the following items: X17250 ESS 16 Bit Sound Car 

I IF NOT ENOUGH SPACE PLEASE ATTACH SEPARATE LIST SB OEM products do not have manual or conn 
ROD IRVING ELECTRONICS P/L “AVAILABLE TO ORDER 

REPLY PAID 8888, BAG 620, 


X18003 ENHANCED VESA MULTI I/O. м ET 
SAWON SOUTH, 3169: X18050 VESA IDE ENHANCED MULTI 1/0- PROMISE TECH ....... 
| TOLL FREE: 1-800 33 5757 X18100 VESA VGA CARD .. 


X17900 PCI ТІМ VGA TRIDENT 9440 ....5 AE TE 
X18238 PCI 1M TRIDENT 64-BIT MPEG/VIDEO $109 
X18240 PCI 1M TRIDENT 3D TV-OUT MV685... $149 
X18244 PCI 2M TRIDENT 3D TV-OUT MV685... $179 
X18206 PCI VGA DIAMOND STEALTH 1MEG DRAM . 1 
X18207 PCI VGA DIAMOND STEALTH 2MEG DRAM . 
X18208 PCI VGA DIAMOND ЖЕЛИП 2MEG VRAM 
X18209 PCI VGA DIAMOND STEALTH 4MEG VRAM 
222 OEM Diamond Stealth 3D Video 2MEG lorum $ 
OEM Diamond Stealth 3D Video 2MEG р 
OEM Diamond Stealth 3D Video 4МЕ D 


ER 


Dual Speed 16650 UARTS modem chip ...................... $9 


NORMAL PACKAGE & POSTAGE: The rates shown here apply to Australia Post 


[$159.95 $3.00 | $50-$99.95 — $6.00 Surface Mail within Australia only. Orders $ X18212 PCI MGA MILLENNIUM 2MB WRAM 
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Monster 3D is a 4MBytes 3D accelerator card based on the 3Dfx Interactive 
Voodoo Graphics accelerator. It works as a supporting display device to à 
your 2D Video card via a pass through cable. It comes into its own when 

you switch from working in your normal software applications to 
playing games in Windows 95 Direct3D enhanced games or DOS- 
based games providing support for Monster 3D. Monster 3D takes m9 
over 3D graphics acceleration functions from the 2D card and your 

games roar to life in a blitz of colour, motion and depth. Visually your S% 
games transform from a blocky, low resolution image display and a "slow" ^ 
game to a super fast, high resolution full-featured display: 


e Bilinear filtering - Eliminates blockiness 

*Anti-Aliasing - Eliminates "jaggies" 

* Gouraud Shading - Smooth colour transitions 

*MIP mapping - Eliminates texture "sparkling" 

e Perspective Texture mapping- Make objects appear clearer 
* Texture modulation - Provides smooth lighting on texture 
*Per-pixel alpha blending - Make glass & fog look real 

e Texture camposite/morphing - Eliminates "objects popping" 


Software included to get the action & adrenaline going!! 

Special Monster 3D acceleration versions of: 

*Descent Il" «Destination Quartzon™ «EF2000'" «Whiplash'"" «VR 
Soccer" MechWarrior II" »*Hyperblade™ 


Monster 3D acceleration trial versions of: 
e Scorched Planet • Tomb Raider *Hellbender • Monster Truck Maddness™ 


Bonus versions of: 

e Decathalon™ • Captain Quazar™ «You Dont Know Jack™ • Diablo" • The Neverhood™ «Road 
Rash™ » Fire Fight™ «(Hold on to Your) Nuts!" «Drowned God™ •Вауаде D.C.X.™ »Flight 
Unlimited" «War Wind™ «Free Interprize™ «Death Drome™ 


System Requirements: 

Minimum: 

*PCI 2.0 compliant motherboard 

* Available slot with 8MB system memory 
Recommended: 

PCI 2.0 compliant motherboard 

* Available slot with 16MB system memory 
*MS-DOS 5.0 or later; Windows 95 


NO PICTURE AVAILABLE AT TIME OF PUBLICATION 


favourite CD music discs. 


3" speakers 

Power output: 20 watt P. M. P O. 
Frequency Response: 2- -20K Hz 
Speaker Impedance: 4ohm 

Volume with ON/OFF Control 
Bass/Treble control 

Dimensions: 150H x 95W x 95D mm 
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The speakers may be powered in three ways: 
*4 x "AA" 1.5V Batteries 

ePC backplate with DC adaptor included 

*6V DC adaptor (optional) 

The DC adaptor with a PC backplate is designed to 
allow the speakers to run off your computer internal 
power supply (this setup requires the adaptor to be 


connected to the PC internal 5V power supply adaptor, е 
if your system do not have а spare one, you will need i 
| the 50 "Y" Power Adaptor- P19049 to install correctly). PC backplate with 


DC adaptor 
OPTIONAL ITEM 1: i 
A Plug Pack is 
recommended to power 
the speakers for 
noiseless output. 
..М19009 


OPTIONAL ITEM 2: 
50- "Y" POWER 
ADAPTOR 

for spare power 
plug 


$29.95.. pi9049.... $5.95 


4МВУТЕ$ (МАХ) 


2 б WATT P MP ә Magnetically shielded speakers. 


Ideal for complimenting your CD-ROM based PC multimedia 
presentation, enhance the realism of gameplay or simply enjoy your 
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PCI VGA IM 


64-bit Graphics & Video Accelerator with unique S3 
Streams Processor for software based video playback 


Based on the 53 Trio 
64UV + this feature-packed card | 
offers 64-bit high performance + 
graphics acceleration in an 
economical compact package. 
FEATURES: T 
* 64-bits DRAM Base Memory Interface 
* LPB port for extended function module 
* On chip unique S3 Streams Processor for software 
based video playback (video playback up to 30fps) 
* 64-bits Hardware Graphic Engine 
* Green PC Power Saving Features (VESA- DPMS) 
* Integrated 24bits RAMDAC with |35MHz output pixel rate and 
programmable dual clock synthesizer 
* Glueless PCI buus support (Fully compliant with PCI Rev. 2.1) 
* More than 20% faster than 64V+ under | MB video memory 
condition 
* DDC2 monitor communication support 


АМ SYSTEM & AC LINE PROTECTOR/FILTER 


Mains safety device designed to protect both the AV system and AC power lines 
from surges as a result of atmospheric disturbances such as lightning strikes. This 
unit has the added benefit of a built in AC line filtering. Safely protect equipment 
such as VCR's, TV's etc. AC line protection is by MOV surge protectors and 
torroidal coils for filtering. The AV antenna line is protected from surges by the 
high quality low voltage sensitive gas arrestor. LED indicator when lit shows the 
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unit Don: Specifications: 
Loading rating: — 240Va.c 50Hz 10 Amp 
Clamping voltage: — 275VRMS 


Peak surge current: 
Response time: 


4500 Amps (8/20nano secs) 
<10 nano secs 


Energy absorption: 75 joules 
Gas discharge response: < 100пало secs 
DC strike voltage: 90 -140 VDC 


Filtration characteristics: 
20KHz - 50KHz: 20dB min rejection 
SOKHz - 300KHz: ^ 30dB min rejection 
300KHz - 500KHz: ^ 60dB min rejection 


Here's a series of UPS that you can rely on with complete 
confidence. They give more than sufficient time to back up 
all vital data in event of brownout or blackout. Even unattended 
networked system are protected by the Poweralert software that 
automatically shut down systems. 


Cat No. Specs WAS NOW 


ХИМ2 250VAC $399 $369 
ХИМ4  450VAC $499 $469 
ХИМ8 675VAC $649 $599 
XIH5O  1050VAC -$999 $899 
Х11152  1400VAC $399 $1299 


Please see our web site for full specs— http://www.rie.net.au 
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This is a Pentium-based system board 
supporting Intel Pentium, 6X86 Cyrix and AMD- 
Ко series CPUs. The 256KB cache memory is 
upgradeable to 512KB. The board is packed | 
with features from РСІ/ ISA support to SPP/ 
ECP/ EPP ports support, and even has one IrDA 
header for wireless connectivity between your 
computer and peripheral devices. 


PENTIUM TRITON 
HX CHIPSET BOARD 
512KB CACHE 


Specification same as X18421 


CJCPU supported- e Intel® Pentium ™ 75/ 90/ 100/ 120/ 133/ 150/ 166/ 200MHz e Future 
Pentium™ OverDrive processors e Cyrix& P120--/ P133-- /P1504- /P1664- e AMD- 
K5™ PR75/ PR90/ PR100 e Dual voltage CPUs supported (Multimedia Accelerated 
CPUs- ММХ) 

[C Chipset- e Intel 82430HX PClset 


CI Cache Memory - e 256KB pipeline burst, direct map write-back cache installed on the 
system board e Onboard 256KB: upgradeable with a 256KB cache module for a 
maximum of 512KB cache 


[1$уз!ет Memory - e 8MB to 256MB onboard memory e Four 72-pin SIMM sockets 


• Uses EDO or fast page mode x32 or x36 DRAM, 60 or 70ns, 5V ECC and parity check 
supported (using x36 DRAM) 


GIGABYTE MOTHERBOARD ; 
This is the latest Pentium? Pro Processor 3 
based PC/AT compatible system with ISA bu: 
and PCI Local bus, and is designed for th 
| fastest PC/ AT system running from 150 
| 200MHz. All the latest connectio 
| technologies are incorporated into this hig 
|| performance board. [ATX Form Factor, 


йй, 


r 


FEATURES: 

C] CPU - e Supports 120-200MHz Pentium® Pro CPUs e Supports Pentium® Pro OverDirve® 
processor (P6T) 

w| (1 DRAM Memory - e 2 banks 72 pins SIMM module socket on board e Uses 4/ 8/ 16/ 32/ 64/ 
128 MB 60~70ns SIMM module DRAM ө 8—512 DRAM size e Support Fast Page / EDO 
DRAM access mode 

CJ Cache Memory - ө 16KB cache memory included in CPU ө 256KB/ 512KB 2nd cache in 
CPU e Supports Write Back cache mode for L1/L2 cache 


m. 
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This unique jumperless main board 
Э | providesa highly integrated solution for fully 

compatible, high performance PC/AT & 
platforms, and supports Intel Pentium, 
| Cyrix/ IBM 6X86 and AMD K5 
microprocessors. It features Write-back B 
Secondary Cache 512KB memory. The f 
t| jumperless feature means that there's no $ 
more fumbling with jumpers to suit different 
%| CPUs installation. BIOS setup is done via 
the SpeedEasy installation software, 
adjusting for Intel, AMD and Cyrix CPUs. 


FEATURES: 


X10098 


PROTECTOR ` 524.95 


6 way power board - mains safety device used to 
protect equipment connected to the AC power 
= point from surges. This unit is feature 
packed and can provide basic three 
line EAN protection. 


X10095 


C CPUs supported- e Intel Pentium 75, 90, 100, 120, 133, 150, 166, 180 MHz, 200MHz and 9 5 
а, PSSC (MMX) CPUs e Р54СТВ е СупхЛВМ 6X86 100MHz (P120 Plus 110MHz (P133 29 
ri Plus), E (P150 Plus), 133МН2 P. 66 Plus), 150MHz б диры e j^ K5 PROTECTOR/FILTER $ 
-P CPU e 2.5/ 2.8/ 2.9V circuit on board, ready for P55C and Р55С compatible CPU support у х ALS 
FIC 3 man Memory - e 4x72 pin SIMM modules and 1x168 pin DIMM module 64-bit data path 6 way power board - mains safety device used to 
= for flexible memory size expanded from 8MB to 128MB DRAMS for SIMM socket e Supports protect equipment connected to the AC 
ri Fast Page Mode DRAM and EDO DRAM for SIMM socket ө Supports from 8MB to 64MB power point from surges. This unit is 
z 3.3V/unbuffered SDRAM DIMM or 3.3V/unbuffered EDO DIMM for DIMM socket has the added feature of EMI & 
r £^ [1 Cache Memory - e Provides 256KB L2 Pipelined Burst Cache on board, one cache module RF filtration as well as providing 
E. Socket on board (COAST3.0). Provides 6 kinds of cache sizes for user: Non-cache, 256K/ full three line EAN protection. 
r K 512K cache on board, 256K/512K cache module. 256K cache on board -256K cache module У : 
LENZ] PENTIUM TRITON VX CHIPSET MOTHERBOARD DAT. 
r i СУИ The board incorporates system board ISA /0, PCI PROT ECTOR/FILTER 9.9 
= X18422 Ж. IDEin one board that provides all the PC solutions. AV siat nt li na d6 
rie The mainboard is а Pentium™ micro processor System antenna line surge protector and 6 way power 
wth $ { 6 5 based PC/AT system, supports 256KB to 512KB board-mains safety device used to protect an AV system 
т T E. Sw cache with ISA Bus and PCI Local Bus to upgrade connected to the AC power points from surges, 
ius your system performance. It is ideal for multi- This unit also has the added features of 
ric = tasking and fully supports MS-DOS, Windows, EMI and RFI filtration as well as 
Y Windows NT, Windows 95, Novell, OS/2, UNIX, providing full three line EAN 
ri € SCO UNIX etc. protection 
r P X18423 
E $189 "EM / *10097 
"| FEATURES: Specification same as X18422 
r = | CICPU -e Supports Pentium ™ Microprocessor P54C/ CT/ CS/ CQS, P550; Cyrix™ P ROTECTOR/FILTER А 44.95 
PEE Microprocessor. AMD 5k86™, AMDK5™ Microprocessor e Provides 321-pin ZIF socket Computer and communications system line Surge protector 
© | _ (Socket 7) and 6 way power board- main safety device used to protect 
Ее Cispeed - e Supports CPU bus clock from 50 MHz to 66 MHz e Supports 25/ 27.5/ 30/ small home office communications system 
: 33 MHz PCI BUS speed e Speed selection via software e 10 clock 8MHz for ISA Bus connected to the AC power points from surges 
r С | [Cache Memory - e Supports Pipelined Burst SRAM up to 512KB 1 
: Д It also has the added feature of EMI апа 
r > [Flash Memory - ө Supports PnP mode for BIOS function RFI filtration as well as providing full 


3 line EAN protection. 
Logon to our web site- 
http://ww.rie.net.au for full specs. 
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INVERTOR SOOWATTS & BATTERY 


CHARGER 


M19033 
$699 


ыз M 


This invertor unit is designed to supply 500W 
of 240V AC power from a 24V car battery or 
aseries oftwo 12V batteries. It even operates 
as a battery charger to the connected 


| batteries! Output a super low distortion 


sinewave and is suitable for operating power 
sensitive equipments, such as: battery 
chargers, computers, etc. Can even be used 
as an UPS to provide power to computers 
systems, telephone exchanges or signalling 
systems. Incorporates heatsinking system 
and twin 240V 3 pins outlets in a sturdy metal 
case. Features loading power/battery status 
indicator. Dimensions: 256 x 355 x 125mm. 
* DC input voltage: 22-28VDC 

* Max output voltage: 500 watts 


Provides 0-30V DC regulated output at up to 2.5A. 
The output voltage is adjustable via the front panel 
controls. Fitted with 5V and 12V DC output 
connectors, at up to 500mA. It features Digital LCD 
voltage and current displays in a compact steel case 
measuring only 150 x 145 x 200mm. Stable, precise 
regulated power control is possible through the current 
limit LED. Power via 240V AC mains and features 
two 4mm banana socket output terminals. 


e DC input voltage: 0-30VDC 


e Output current: 2.5A 
«АМ: 5bmV 


SUPER 
INVERTOR 


This unit is designed to supply a continuous 
125 watts of power @ 230VAC 50Hz from 
а 10 -13.8VDC power source such as а car 
battery. Fitted with an approved Australian 
AC socket for convenience makes it suitable 
for use with running CBs and portable Hi Fi 
systems, small TV sets, PCs and mobile 
phone chargers. 


* DC input voltage:10-13.8VDC 
* AC output voltage: 230VAC / 50Hz 


© 27W (330°C) or 40W (420°C) operating 
temperatures 


* Push button temperature. 
selection Lo position -40w 
40W 


* High quality long life tip - replaceable 


* Lightweight design for high work rate and 
productivity 


© Super quick heat up & recovery times 


4 pin wired 


e Power Output: Constant 125 watts 
* Over current protection 

* Over voltage protection 

e Regulated voltage output 

FUll technical specs are available on our web site- htip://www.rie.net.au 


" [DEAL FOR 
NOTEBOOK AND 


Чы. АТХ PRO CASES 


Е for size is ub 


ESTABLISHED 
SINCE 1977 


n 


SOLID A.C.N. 005 428 437 


MS SideWinder 


GAME PAD 


Incorporates digital overdrive for speed & 
reliabilty for enhanced game play. Simple fo 
use and contains an 8-position directional pad 
with 10 buttons, does not drift or require 
calibration. The SideWinder GamePad allows 
players to connect up to four other game pads 
& includes pass-through mode, so they can 
plug in the SideWinder 3D Pro joystick. 


Creative Modem Blaster 33.6K External 


Hassle-Free High Speed 
33.6K bps Performance 


Modem Blaster 33.6K External is the 
perfect solution for hassle-free, high 
speed modem performance. Save an 
internal stotin yourPC as youaccessthe 
internet with incomparable ease, play 
interactive games head-to-head, fax 
documents and download data at the 
highest modem speed available. 
Communications software- SuperFax 
6.0 included. Features • auto dial and 
answer • audio monitoring at modem 
internal speakers «EPROM support 2 
profiles and 4 telephone. Tone/Pulse , 
dialing. 

Logon to http://www.rie.net.au for full 
specs 


FROM MICROSOFT- THE MAKER OF 
SIDEWINDER 3D PRO JOYSTICK 


This unique 5V power cable cum 
surge protector is great for 
protecting all devices i.e.- eHard 
disk Drive «CD-ROM Drive 

Floppy Drives eAny othertype 
of drives that you may careto add 
to your system. 


For the installation 
of a 24%" Hard Disk 


Drive in a desk top 


PC. 


C11931 


524 


20.83ММ 


212 to 31 5 


Adaptor for 2.5" 
drive to 3.5" drive : 


slot. Plate & screw: 


around 


— 


Samps @ 250V AC 
Suitable for older type monitors 
or computer cases. Please check 


10+ 


511008 са 95 $7.95 


3 РІМ АС PLUG 2 
X IEC SOCKETS 


| Round 3 pin AC plug to two 3 pin 


IEC female inline socket 


only. Handy to have 
C11926 


Power adaptor 
(011931) & Plate/ 
Screws (C11926) 


59 
С11932 


59 9 


Six drawer unit | 

interlock storage system. 

* Transparent drawers 

* Rear wall mount screws holes 
* Card indentification slot 


$ VIDEO LEAD$ 
For use with the latest Video Card 
(Trident 3D TV-Out MV685), 
VCRs, Video Cameras and video 
equipment. 


P32319 
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1.5 metres .... 
P32320 3.0 metres ... 


ag" TO ug" PLUG 


e Gold connectors •4 pins wired 


$12.50 
.$13.50 


CDR-4210 PnP 
Great for 


back-up & music 


The Collection II! 
Australia's Premier Range of 8 
Marketing, Information and & 


{ | Reference Products on the 


* Archive office documents • Store up to 
650MB of data • Perfect for multimedia 
applications * Copy big files & distribute 
* Produce your own CDs 
1-9 10+ 

Verbatim CD-ROMs $19.95 $17.95 
No brand CD-ROMs $14.95 $13.95 
UNIVERSAL CABINET FOR EXTERNAL 
MASS STORAGE SYS 
SCSI FITTED EXTERN cS 
CASE & POWER m 
SUPPLY 
А solution for fitting 
devices designed for 
internal installation. Suitable for 5.25" & 3.25" 
SCSI devices: * Removable H.D.D. 

Hard Disk Drives my 

CD-ROM Drives 

Optical Drives * Tape Drives 249 
Also available IDE version that plugs 
into the parallel port. 


one easy to use CD-ROM 


33.6K bps Internal 
33.6K bps External 69 
33.6K bps Ext. Voice/Fax modem ... $199 


All Modems Austel Approved 


~$. 90 hours FREE Internet 
ý access when you purchase 
your modem from us! 
(Ask for Conditions) 


A4 LAMINATOR 


LATEST A4 SIZE LA 
you can protect and 
preserve your favourite 
documents - up to A4 

Size, business cards, 

recipes, membership 


ь. | cards, photos and other — 


Include Pentium® Processor 
edition of MechWarrior 2 CD 
and NetMech that let up to 8 
players engage in team 
combat interactively. 

Deadly accuracy with the 3 
SideWinder digital precision. 


Microsoft Office 9. 


MS PowerPoint 97 e 
MS Outlook 97 * MS Excel 97 
MS Access 97 * MS World 97 


PLUS 50 hours FREE Internet 


ый 


Access - (Conditions Apply) 
* Full Version . 
e Professional g 
e Standard Upgrade . 

*MS Accessis not included in the Stand: 

MS OFFICE 97 
Pro Upgrade Pack $ 
e MS PowerPoint 97 eMS 94 

World 97 © MS Outlook 97 e 
MS Excel 97 е MS Access 97 
Also included is new MS 
IntelliMouse, MS Bookshelf 


THE AFFORDABL 
PERSONAL STORAGE) 
*100MB Zip disks hold 
all your stuff • Аге 
inexpensive, reliable 29msi 
and ready to help you get organized 
*Use as many disks as you need 
Available for IBM and Mz 


Parallel Port version only 010—299) 


100MB ZIP DISK C11904 
1+ $24 10+ $22 


RITRON COMPUTER: 
CPU TYPE «ә 
6x86-120/150P .. 
6x86-133/166P . 
6x86-200P 
Pentium ™ 100* 
Pentium " 120 
Pentium " 133. 
Pentium " 150 
Pentium ™ 166 


Pentium " Pro 150...$1600 $1952 
Pentium ™ Pro 180 .. $2050 $2500 
Pentium " Pro 200..$2150 $2623 


"| $^ H.D FLOPPY DISKS, | 


types of paper thin objects in & 

waterproof, airtight seal. 

491118 216 x 303mm (A4) $89.00 PKT100 
491119 216 x 303mm (А4) $12.95 PKT10 


*14" NLL. 1024x768 (028mm DP)Full Scan . $329 
• 15" XGA Digital Low Radiation 280x024 ... $429 
*19" XGA Digital OSD1280x1024 ..... $479 
*17" XGA Digital MPRII 1280x1024 . $895 
*17" XGA Digital MPRII 1600x1280 
(0.26mm Dot Pitch) 
• 20" XGA Digital MPRII NEW! .. 
*21" XGA FLAT SCREEN NEW! 


339 |0$0- On Screen Displa 
version See our web site- 


PAW ES DAVE SAVE 


1-9 .... $3.50 10+ .... $2.95 
3.5" NO NAME BRAND HIGH 
DENSITY DISKS IN PACK OF 105 
1-9 .... $4.95 10+ .... $4.75 


X17348 SB 16 Value PnP/3D Sound 
X17350 SB 32 Pnp/3D Sound 

X17392 SB Value CD16/8x-Octal 
X17354 SB Performance CD32/8x-17 .. 
X17404 SB AWE64/3D Sound .... 
X17358 3D Blaster (VL-Bus version) 
X17364 SB Discovery CD32/Hex-Speed ...... $4. 
X17368 РСМІА 4x CD-ROM Upgrade Kit ... 
X17396 OEM PnP Vibra 16 with IDE . 
X17394 OEM PnP Vibra 16 without IDE 
X17382 CD-Rom Writer 4210 


$799 
X19020 33.6K bps Modem Blaster External .. $169 


‘SI EM Saudi UK II.2 GIG H.D.D.-GREA7 VALUE! | 
> TAX EX TAX ME оте MEG 3.5 FDD 6 Mini or Baby AT 
-.$1010 $1240 
$1060 $1310 
$1410 $1720 


casing 62 SPG Ports 6104 Keyboard 614" 
SUPER VGA (1024 X 768) (0.28" DOT PITCH) 
Colour Monitor ® Systems now fitted with 
PCI video cards - Better performance value 
for the same price. 6 /6M of RAM, ATX case 
& P.5, for Pentium Pro system 


FREE 3 HOUR 
TRAINING COURSE (MELB.:ONI, 
FOR ALL COMPUTER SYST 
INCLUDING MULTIMEDIA SYST 


4 YEAR SYSTEM WARRAN: 
Manufacturer's Warranty apply for Monitor 
3 Months Consumables Warranty 


Ж P 


wer-hun 


i 


12x-Speed CD-ROM drive 
16/32* MEG FAST EDO RAM 


*Pentium Pro's come with 32Mb of RAM 


Latest 430 VX ME 
cache, Upgradable to 
extra tor 512K cache М.В. - does not 
РР Pentium Pros 

- 430 HX М.В. $40 extra 

New 2 MEG Diamond Stealth 3D 
Virge Chipset Card 

15" XGA Digital Mon-1280 x 
1024 0.28mm D.P Low radiation 
2.1 GIGABYTE HDD : 
1.44 3.5" Е.р.р. 

Genuine Microsoft 

Ergonomic Mouse $ 
Ritron Mouse Pad * Joystick 
Windows 95 104 Keyboard 


16-bit Sound Card -SB compatible 


Magnetic Shielded Speakers 
Windows 95 on CD ( 
3.11 for ri te 
We install Vet OEM Antivirus 
software $99 of bonus value 


he ideal system for today's 


05 & Windows 
available on request) 


ON CLASS 


BONUS 7 FREE > SOFTWARE 


TITLES: For Windows 95: 
Microsoft- Works & Money/ 
Encarta 97/Golf /CD Sampler / 
Cinemania 97 /3D Movie Maker 
/Scenes on disk and Yellow & 
White Pages on СО-ВОМ явне 


20 tsm es FREE 
SHAREWARE GAME 


ipelin 
ОМА cpu) $40 


NOW COMES WITH FREE 


100 Hours Free Internet| Ms Windows 95 CD tutorial 


Access From rie.net.au - 


FREE HOME DELIVERY & SETUP- 
MELBOURNE METRO AREA ONLY 


When modem & system are purchased 


together. Conditions Apply 


Ы 3 


Tog 
AMD K5-100 .. $149 $165 $299 
AMD K5-133.. $239 $165 $389 
6x86-120/150P . $199 $165 $339 
6x86-133/166P . $289 $165 $439 
$499 $209 $679 
*256K Cache Motherboard 
PENTIUM™ 100MHz@ PCI/ISA 
PENTIUM™ 120MHz9 PCI/ISA бэ 
PENTIUM™ 133MHz® PCI/SA 
PENTIUM™ 150MHz9 РСІЛЅА 
PENTIUM™ 166MHz@ PCI/ISA ™ 


PENTIUM™ Pro 150MHz@ PCI/SA 
PENTIUM™ Pro 200MHz@ PCI/SA NEW! .. 
$50 installation charge includes free VET antivirus software. 


$349 


| FIRST 2 YEAR ON-SITE) MELB MET AREA 
anufacturer's Warranty apply for Monitor 
Months Consumables Warran 


1M 30 pin 

4M 30 pin 

4M 72 pin 

4M 72 pin EDO 
8M 72 pin 

8M 72 pin EDO 
16M 72 pin 


К 16M 72 pin EDO $159 


$289 


32M 72 pin 
o $2 


32M 72 pin E 


Come with I/O fitted on motherboard. All Pentium & lf 


6x86 motherboards come with 256k pipeline cache 
(Pentium™ Pro requires AXT Case & Power Supply.) 


$316 
$335 
$389 
j $475 
3.2GB IDE Hi > $589 
5GB IDE HD 


$895 
2.1GB SCSI2 HD SPECIAL $495 $599 
3.2GB SCSI2 HD SPECIAL $610 $739 
4.2GB SCSI2 HD SPECIAL $1495 $1800 


Victoria, 3168 Ph: (03) 9489 8866 
Ph: (03) 9543 7877 Fax:(03)9489 8131 
MELB CITY STORE: BOX HILL: 

48 A Beckett St. City. 1031 Maroondah H 
Ph:(03) 9663 6151. — Ph: (03) 9899 6033 
Fax (03) 9639 1641 Fax:(03) 9899 0156 
Open 9am-8pm on Fridays. 
ADELAIDE: 241 Wright St. 


Open 9am-3pm on Saturdays. 
Ph: (08) 8211 7200 Fax(08) 82117273 | SPRINGVALE NORTH 


95: Microsoft- Encarta'97/Works & Money/ 
Golf/ CD Sampler/ Cinemania 97/ 3D Movie 
Maker and Scenes on disk. 


' , 


LI м LI LES Л 
8X-SPEED CD ROM DRIVE .... 
JOX-SPEED CD ROM DRIVE .. 
I2X-SPEED CD ROM DRIVE... 
I6X-SPEED CD ROM DRIVE .. 
8X-SPEED SCSI CD ROM DRIVI 


ESTABLISHED SINCE 1977. 10096 AUSTRALIAN OWNED A.C.N. 005 428 437 
HEAD OFFICE: NORTHCOTE: VERMONT: 
99 | 56 Renver Pd Clayton, 423 High St. 


BLUESTAR COMPUTERS: 
RINGWOOD 

27| Maroondah ví 
Ph: (03) 9870 18 
Fax:(03) 9879 3027 
TRADING HOURS: 
Mon/Fri 9am - 
5.30pm.Sat 9am -| pm 


190 Rooks Rd. 

Ph: (03) 9874 8888 
Fax (03) 9874 2288 
OAKLEIGH: 

240C Huntingdale Rd. 
Ph: (03) 9562 8939 
Fax:(03) 9562 8940 


SYDNEY: 74 Parramatta Rd, Stanmore. Ph: (02) 9519 3888 Fax(02) 9516 5024| 899 SN Rd, 


Ph:(03) 9543 7877 Fax:(03) 9543 8295 
И RITRONICS WHOLESALE Ph.(03) 9543 2166 Fax.(03)9543 2648 


Tax Exempt sales: 


Ph.(03 4 6699 
Fax.(03)9574 6633 


RIE BULLETIN BOARD Ph: (03) 9562 7877 For Specials, info & Shareware 


World Wide Web Site: http://www.rie.net.au 
E-MAIL: rie@rie.net.au 
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S 
й 
È 
CA 


Train controller for 
model railway layouts 


This easy-to-build Train Controller will give 
full, realistic control of your model trains. 
One control provides full reverse to full 
forward speed. The circuit provides inertia 
and a brake switch and has automatic 


overload protection. 


By RICK WALTERS 


The big virtue of this new Train 
Controller is its single knob control. 
The one throttle knob gives full re- 
verse speed when it is fully anticlock- 
wise and full forward speed when itis 
fully clockwise. And when the knob 
is centred, the train is stopped. 

This simple throttle control does 
away with the need for a forward/ 
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reverse switch or a relay and thus 
reduces the possibility of derailments 
which can damage expensive model 
rolling stock. This is especially the 
case if derailed rolling stock falls to 
the floor! 

What is the problem with a for- 
ward/reverse switch or relay? Surely 
they are simple enough and are reli- 


able? Well, yes they are but it is amaz- 
ing how many people driving model 
trains operate the forward/reverse 
switch by mistake; it is quite easily 
done. And ifthe train is going at a fair 
pace, throwing it into reverse often 
just derails everything, which doesn't 
do a lot for realistic operation (to say 
nothing of the possibility of damage). 

With this new Train Controller 
though, if you have the train going 
forward and decide to throw it into 
reverse by rotating the throttle knob 
quickly to full anticlockwise, there is 
no drama. The train slows down 
smoothly by virtue of the built-in in- 
ertia, comes to a stop and then accel- 
erates equally smoothly in the other 
direction. 

Oh, and there is another virtue in 
not having a forward/reverse switch. 
For one reason or another, many peo- 


3kV 
POWER 
^ $2 
240VAC 
N 
is 
POWER 


A 52 
240VAC 


TRAIN CONTROLLER 


SET MAX 
REVERSE 


VR3 10k 


SPEED 


-12ү 


Fig.1: the circuit is essentially a combination of two complementary emitter 
followers controlled by the throttle potentiometer VR1. Overload protection is 
provided by Q3 and Q4. These monitor the track current through the two 0.470 
resistors. The complementary design does away with the need to include a 


forward/reverse switch. 


ple have trouble wiring them up cor- 
rectly! 

Other features of the controller are 
preset trimpots for maximum forward 
and maximum reverse speed and a 
trimpot for adjusting the degree of 
braking; you can have it really swift or 
more leisurely. 

Actually, if the brake is applied to 
stop the train without rotating the con- 
trol knob to the centre position, the 
train will stop as you would expect it 
to. But if the brake is then switched 
off, the train will gradually pull away 
and accelerate until it reaches the pre- 
vious speed set on the control knob. 

Finally, although this is an “un- 
seen” feature, the Train Controller has 
automatic overload protection. So if a 
loco derails or someone inadvertently 
(or deliberately) shorts out the track, 
the Train Controller will take care of 
the overload and once the short is 
removed, normal operation will be 
instantly restored. 

We've built our prototype into a 
plastic case, as shown in the photos 
but we assume that many modelling 


enthusiasts will build the controller 
underneath their layout and will make 
their own control panel. 


Circuit operation 


The complete circuit of the Train 
Controller is shown in Fig.1. It is vir- 
tually two speed control circuits in 
one. For forward speed operation, tran- 
sistor Q1 feeds voltage to the track 
while for the reverse operation, tran- 
sistor Q2 does the work. It is this 
scheme which allows us to do away 
with the forward/reverse switch. 

This controller works by feeding 
pure DC to the track. It does not use 
pulsed DC or unsmoothed DC. While 
these other forms can give more reli- 
able loco operation when the track or 
the loco wheels are dirty, pure DC 
results in the quietest operation of the 
loco motor. For some modellers this is 


.a most important point. 


A transformer with a centre-tapped 
18V winding (ie, 9V a side) feeds a 
bridge rectifier (BR1) and two 4700uF 
25VW capacitors to provide balanced 
supply rails of +12V (nominal). As 


VIEWED FROM 
BELOW BCE 


shown, the +12V rail feeds the collec- 
tor of NPN Darlington power transis- 
tor O1, while the -12V rail feeds the 
collector of PNP Darlington power 
transistor Q2. 

Trimpot VR2 is connected across 
the +12V rail to provide the maxi- 
mum forward speed setting while VR3 
is connected across the -12V rail. The 
wipers ofthese two trimpots then feed 
each end of the throttle potentio— 
meter, VR1. 

Now let us see what happens when 
the throttle knob is rotated clockwise 
from its centre setting. Let's also con- 
sider that switch S1 is setto the “Кип” 
position. As we rotate the throttle con- 
trol clockwise, the voltage picked off 
by the wiper will rise accordingly and 
it will charge the 4700uF capacitor 
via the 470Q series resistor. 

After a short delay, caused by the 
charging of the 4700uF capacitor, the 
voltage at the base of transistor Q1 
will be high enough to turn it on. 
From there on, as Q1’s base voltage 
rises, it will act like an emitter fol- 
lower, reproducing the voltage fed to 
its base at the emitter, less the base- 
emitter voltage of about 1.3V. 

So if the base voltage to Q1 is +6.7V 
for argument's sake, the voltage across 
the track will be close to +5.4V. If a 
loco is connected across the track, it 
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MAINS 


CORD $2 
CLAMP POWER : 
GROMMET ACTIVE 
(BROWN) ES na 
a A 
AEN DU 2€ TRACK TERMINAL BLOCK 
| ON OUTSIDE OF CASE 
(p Фф 


NEUTRAL 
(BLUE) EARTH 
(YELLOW /GREEN) 


TERMINAL 
BLOCK EARTH 


Trav (D) POWER 
TRANSFORMER 
9Ү (E) 


12ү (9/7 


Еір.2: ће component overlay for the Train 
Controller. Secure the mains wiring with cable 
ties so that the leads cannot move if one comes 
adrift. The mains terminal block is secured using 
a nylon screw and nut and all exposed mains 
terminals are covered with heatshrink tubing. 


SILICON CHIP 


will be running in the forward direc- 
tion. 

If the throttle control is now rotated 
in the reverse direction, the 4700uF 
capacitor is discharged via the 470Q 
resistor and the wiper of VR1. As the 
voltage across the 4700uF capacitor 
goes below ground, the voltage at the 
base of transistor Q2 will be sufficient 
to turn it on, while the same voltage 
applied to the base of Q1 will turn it 
off. 

Q2 now acts like an emitter fol- 
lower, reproducing the negative volt- 
ages at its base, at the emitter, less the 
base-emitter voltage of about 1.3V. So 
if the base voltage is -6.7V under the 
same argument, the voltage across the 
track will be close to -5.4V and the 
loco will be running in the reverse 
direction. 


Braking 


When the brake switch is turned 
on, the 4700р capacitor is discharged 
through the 470Q resistor and the 
brake trimpot VR4. The time it takes 
to discharge the capacitor and hence 
the time it takes for the train to come 
to a stop is determined by the setting 
of VR4. When the brake is switched 
off, the 4700uF capacitor will slowly 
charge up again to the voltage on the 
wiper of VR1 and the train will even- 
tually resume the speed set before the 
brake was applied. 


Short circuit protection 


One of the features of the circuit is 
short circuit protection and this is 
provided by transistors Q3 and Q4. 
Q3 monitors the current through the 
0.47Q emitter resistor associated with 
Q1. If the emitter current of Q1 rises 
above about 1.3A, the resulting volt- 
age across the 0.47Q resistor will be 
sufficient to bias Q3 on. This will 
cause Q3 to shunt base current away 
from Q1, throttling it back. 

If the emitter current tends to rise 
further, Q3 will turn on harder, shunt- 
ing even more base current away from 
Q1 and throttling it back further. 

A similar process applies to Q2 and 
Q4. Q4 monitors the emitter current 
of Q2 via the associated 0.470 resis- 
tor. 

We have not included a warning 
device to indicate an overload as it 
should obvious when the train has 
stalled that something is wrong. Don't 
ignore the short as the conducting tran- 
sistor will get very hot and the heatsink 


The two Darlington power transistors (Q1 & Q2) are mounted on a U-shaped 
heatsink, as shown here. Note that Q2 requires an insulating washer & bush 


(see Fig.3 below). 


MOUNT QI WITH 


3mm NUTS Ср 
3mm TOOTHED |. 


HEATSINK COMPOUND IS 


HEATSINK COMPOUND . NOT REQUIRED FOR Q2 
ONLY BETWEEN IT IF SILICON RUBBER WASHER 
AND THE HEATSINK . 15 USED FOR INSULATION _ 
| WASHERS p. ctu 
INSULATING == - 
BUSH B 


PCB 


3mm SCREWS 


INSULATING 
WASHER — 


7 


Fig.3: details of the heatsink mounting for Q1 & Q2. Note that Q2 
must be electrically isolated from the heatsink, — — 


temperature will rise rapidly. In other 
words, the protection feature is really 
only intended to cope with short term 
overloads. 


Power supply options 


The circuit of Fig.1 shows that two 
possible power transformer connec- 
tions can be used. The first option is 
for a centre-tapped transformer, as 
described above. The second option 
is to use a single-winding 12V trans- 
former. Whichever transformer is used, 
the circuit is unchanged. When the 
single winding transformer is used, 
the bridge rectifier acts like separate 
positive and negative halfwave recti- 


fiers to develop positive and negative 
DC rails. 

We'll talk more about these options 
later. 


Building the controller 


The Train Controller is housed in a 
plastic case measuring 203 x 68 x 
158mm. The components are mounted 
on a PC board measuring 89 x 120mm 
and coded 06104971. 

Fig.2 shows the wiring details for 
the Train Controller. Begin construc- 
tion by carefully checking the PC board 
for shorted tracks or breaks. Repair 
any defects before proceeding further. 

Mount the parts on the PC board 
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Fig.4: this is the full-size etching pattern for the PC board. Check your board 
carefully for etching defects by comparing it with this pattern and fix any 


problems before installing the parts. 


exactly as shown, taking care to en- 
sure that all polarised parts are cor- 
rectly connected. 

The two Darlington power transis- 
tors Q1 & Q2 are mounted on a com- 
mon U-shaped heatsink. Q1, the 
BDV65B, is mounted directly on the 
heatsink while Q2, the BDV64B, is 
mounted using a mica insulating 
washer. By not using an insulating 
washer we get improved heat dissipa- 
tion for Q1. Note that since the 
heatsink is electrically connected to 


the collector of Q1, it will be “live” at 
+12V or whatever is the value of the 
positive supply rail. 

Both transistors should be installed 
with thermal compound applied to 
their mounting surfaces. Fig.3 shows 
how the heatsink is effectively sand- 
wiched between the transistors and 
the PC board. 

When you have installed both tran- 
sistors on the heatsink, use your multi— 
meter (switched to a high Ohms range) 
to check that the transistor collectors 


PARTS LIST 


are isolated from each other. 

You can solder all the external con- 
nections directly to the PC board or 
you can connect to solder stakes if 
you prefer. Use different coloured 
hook-up wire for the various off-board 
connections. It makes it a lot easier to 
troubleshoot the unit if it does not 
work when you first fire it up. 

The transformer is screwed directly 
to the base of the case and one mount- 
ing foot is earthed back to the Earth 
wire of the mains power cord. 

As discussed previously, you have 
two options for the power transformer. 
If you only have a small layout and 
will be using one loco at a time, a 
transformer with a single 9V to 15V 
1A secondary winding can be used 
but if you intend to have a larger lay- 
out, it is worthwhile going for the 
larger centre-tapped transformer. 

You could also usea x12V DC power 
supply to feed the controller. If you do 
this you can fit 470uF capacitors in- 
stead of the more expensive 4700uF 
units specified. The PC board overlay 
allows for both sizes of capacitor. 

Note that whichever supply option 
is used, the inertia capacitor must be 
4700uF. 

The front panel has only the main 
throttle control and brake switch 
mounted on it. Hence you will only 
need to drill two holes for these com- 
ponents before they can be wired. 

On the back panel, you will need to 
drill holes for the two-way insulated 
terminal block for the output leads, 
the mains switch and the cordgrip 
grommet for the power cord. We used 


1 PC board, code 09104971, 120 x 
89mm — 

1 mains transformer 18V CT 60VA, 
Altronics M-2165 or equivalent 

1 plastic case, 203 x 68 x 158mm 

1 3-core mains flex with 3-pin plug 

1 cordgrip grommet to suit mains 


flex : 

1 SPDT switch (S1) 

1 240VAC SPST snap-fitting rocker 
switch (S2) 

1large knob to suit VR1 

1 U- -shaped heatsink, DSE үр H- 
3401 or equivalent 

1 BDV64B mounting kit 

2 2-way mains terminal blocks 
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1 3mm x 10mm nylon screw & nut 
(to secure mains terminal block) 

4 6PK x 6mm screws 

3 3mm х 10mm bolts 

3 3mm nuts 

3 3mm shakeproof washers 


Semiconductors 

1 BDV65B NPN Darlington 
transistor (Q1) | 

1 BDV64B PNP Darlington 
transistor (Q2) 

1 BC548 or BC338 NPN transistor 
(Q3) 

1 BC558 or BC328 PNP transistor 
(Q4) 


1 6A bridge rectifier (BR1) 


Capacitors 

1 4700uF 50WV PC electrolytic 
2 4700uF 25WV PC electrolytic 
1.0068uF ЗКУ ceramic 


Resistors (0.25W, 1%) - 
2 4.7KQ 24700 
2 1.5kQ 4 
2 0.470 5W wirewound 


Potentiometers 

- 2 ЛОКО trimpots (VR2,VR3) 
1 5kQ linear potentiometer (VR1) 
1 1kQ trimpot (VR4) 


“у ЫЯ 


The Train Controller is built into a 


standard plastic instrument case. Make 


sure that the mains cord is firmly 


anchored and that the mains wiring is 


correctly installed. 


a snap fitting power switch which 
requires a rectangular cutout. This can 
be easily made in the plastic panel by 
drilling a suitable hole and then filing 
it out to the desired size. 

The 3-core mains flex is passed 
through the cordgrip grommet which 
anchors it. The Active wire is termi- 
nated directly to one side of the mains 
on/off switch (S2) while the Neutral 
wire is terminated to a 2-way terminal 
block. The Active wire from the other 
side of the mains switch is also termi- 
nated at the terminal block. This block, 
which is secured using a nylon bolt, 
also terminates the primary wires from 
the transformer. 

Note that the .0068uF 3kV suppres- 
sion capacitor is wired directly across 
the mains switch S2. All connections 
to this switch should be fitted with 
heatshrink sleeving to prevent any 
chance of accidental contact. 

When all the wiring is complete, go 


Y 


over your work thoroughly and cross- 
check it with the circuit and wiring 
diagrams of Figs.1 & 2. 


Testing 


Apply power and check the posi- 
tive and negative supply rails. They 
should be roughly the same (absolute 
value) and will typically be about +15V 
for a nominal 18V centre-tapped trans- 
former, with no load connected to the 
output. This will drop when loaded. 

Now rotate VR1 fully clockwise and 
check that the output voltage gradu- 
ally rises towards the positive supply 
rail. We would expect a maximum 
value of about +13V, again with no 
load. You can tweak this value to what- 
ever value you finally decide upon by 
adjusting trimpot VR2. 

Similarly, rotate VR1 fully anticlock- 
wise and check that the output volt- 
age builds gradually to the value of 
the negative supply rail. We would 


expect a value of around -13V, with no 
load. Again, you can set the maxi- 
mum negative value by adjusting 
trimpot VR3. 

There will be some interaction be- 
tween these two trimpots but a couple 
of tweaks should get them just right. 
VR4 can be set at any time to give a 
realistic braking distance. 

With these checks done, it is time to 
run a train. Connect the Train Control 
to your layout (or a loop of track) and 
confirm that you can control a loco- 
motive smoothly. When VR1 is at its 
centre setting, the loco should slowly 
come to a stop. 

If you want to remove the inertia 
feature you can omit the 4700ЦЕ elec- 
trolytic capacitor connected to S1. 
Alternatively, if you want to reduce 
the inertia effect then make the ca- 
pacitor smaller (1000-2200uF). The 
engine will now come up to speed 
quicker and brake quicker. SC 
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Watch Out for the Release of Our New 1997 Catalogue 
We are proud to announce the Altronics 1997 Engineering Catalogue, due out in May will contain even more fantastic 
products and greater value for money than ever before. So be sure to get your copy. 
We still offer the technical assistance that only a staff of electronic enthusiasts like yourself is able to give. Of course, in 
addition to this we have our Famous Overnight Australia Wide Delivery with Credit Card phone orders up to 4pm 
(E.S.T.) Monday to Friday. Quality products at direct import prices, means you save up to 50%! 
Regards, Jack O'Donnell, Managing Director 

Amazing Price!! 


Digital Multimeter Kit 97 Automatic Charger Kit for NiCads 


s ful kit 
maskami (EA July /89) Get 100's more 
recharge cycles from your nicads. 


" How cheap can you get? This little digital 

multimeter has no less that 19 ranges, build! 1 Eo Е 

including resistance, transistor gain зы ov ues 

& 10 DC II for ji der thii correctly charging nicad cells 

еч шег атр ue ange, all for just under thirty greatly extends their service life. Here is a fully automatic NiCad 

dollars." Silicon Chip Magazine June 1995. battery charger that enables differing charge rates as appropriate 
| Without a doubt the trusty multimeter is for AAA, AA, C, D or 9V cells. Once the battery is charged, the 

the most used piece of test equipment in : < unit automatically switches to trickle charge until you switch it 


| ics Thi T off. It is fully featured, yet surprisingly simple. Requires 12V AC 
everyday electronics! This fantastic d TER ч Plug Pack. Features: * Fully punched and screened сазе 
includes all the parts required to complete a а e Variable charge rate • Variable 


fully operational digital multimeter. Even the test * timer • Flexible and simple to 
leads and battery are supplied! With proper care this quality use * Visual display of charge 
multimeter will last for years. Features: • 19 ranges mode • Nicads cannot be over 
* Transistor tester • Diode check • 5 DC current ranges | charged 
| (20044-10A) • 5 resistance ranges (2000-2М0) • 5 DC volts кЗ 9-59 
ranges (200mV-1000V) • 2 AC volts ranges (200V & 750V) M 9120 12V AC Plugpack to Suit $14.50 


| Note: At this price, not available from resellers! 
m — PC Based EPROM 


| K 2400 Was $29.95, NOW Only © 1 44-95 


Megger Meter Kit c ^ Programmer Kit рии 
E 5 (See EA Sept 93) This isagreatnew kit ДСИ 

for programming EPROM's from 2716 to 

27256. Compares favourably against commercial units 

costing $$$ more. This kit puts you in the driving seat 


you will ever 


шушы AC IE v 


wma шоог AV BH еу nb 


(See EA May '89) This design of an electronic meg-ohm meter 
features a dual voltage of 500 and 1000V with a large scale meter. 
It can resolve resistance from 1M to 200M ohm which is ideal for 


insulation testing ; p 
5 for under $100. It is flexible enough to be able to program 12.5, 21 and 25V EPROM S. 
A must for checking earth leakage etc. Special Offer This Month: Buy the K 9525 and receive the K 9526 software on 3.5" 


K 2555 Normally $79, Now $ 6 9 5 diskette, valued at $19.95 absolutely FREE! 
т Signal Checker Kit K 9525 S97? 


(See EA Aug '93) If you have ever tried to fix a circuit without a schematic, Dig ital H igh 
you'll know how frustrating it can be. This kit can provide you with an 


indication of the difference between a faulty unit and another, functional Performance Sign al 
unit. It has two sets of probes, which are connected to the same relative 2 Idcabfor а 
point on each circuit. The meter then gives an indication of any differences Generator Kit Experimenting 


between the circuits. SAVE 50%! P РӨЛ 
f (SC July "90) This Digital Sine-Square Wave ud SET OI CUES 


IK 2563 Was $395, This Month $ 1 9 IE " Generator uses high speed CMOS ICs and a digital filter IC to produce sine and square 
Ci ЕСН, В Ӯ waves over the frequency range from 0.1Hz to 500kHz in four selectable ranges. It also 
The S RE. E Е F š features a 4-digit frequency readout, with an accuracy of +2% (+1 digit), and an output 
1 я, з E : level control to vary the amplitude from 0 to 1.2V on sine, and from 0 -5V P-P on square 
Car Alarm Kit A wave. Less than 0.1% harmonic distortion from 0.1Hz to 50kHz, and 0.27% at 80kHz. 
A very simple, yet extraordinarily effective о. 4 - Output impedance 6000, with load impedance 6000 to infinity. The unit is short circuit 
deterrent to car thieving persons. Controlled i i - 7 protected, and also features solid amplitude stability between ranges. 
by a hidden switch inside your car, this alarm ра 
will sound an ear-piercing 110dB piezo siren inside your K 2547 $ 1 5 5 LE D Di g ital 
vehicle when tripped, making life very uncomfortable 


Il for anyone there! Features exit and entry delay, with a soft three 2A SLA Battery Tachometer Kit 


second pre-warn in case you forget to deactivate it, a super bright LED 
warning lamp and two trigger inputs. A budget alternative to я 
commercial car alarms! Charger Kit 


Н К 4360 Normally $29.95, NOW $ 1d 9 dE (See SC July '96) Powered from 
a 12V cigarette lighter socket, 


ар Power Supply Kit this sealed lead acid (SLA) 
ч battery charger provides up to 2 
Amps charge current for 12V 
batteries of up to 6.5Ah capacity. 
It supplies an initial charging 
current of 2A to a discharged 
battery, and this current will 
gradually decrease as the 
cell reaches a fully charged 
state. This efficient step-up 
switch mode design includes 


(See 

SC Aug '91) 

Have you ever 

wondered how many 

revs your car's engine 

is doing at 100km/h 

or at any speed for that 

matter? This digital tachometer will tell you. 

It works with all ignitions from Kettering to Hall Effect 


3-50 Volts at up to 5 Amps 
(See EA May '85) This supply has been 
one of our most popular. It includes the 
latest refinements and is now housed in 
a tough ‘ABS’ instrument case. This 
ompact version uses a high efficiency 
toroidal transformer resulting in less heat and 
weight. It features dual metering for precise monitoring of the output 
voltage and current, and switchmode output technology for low ripple systems and with 4, 6 and 8 cylinder cars. This 
output. Supplied with fully screened and punched front and rear lari d fu tachometer features a bright 4-digit readout that 
panels. Specifications: • Output Voltage: З to 50V DC * Max Output керы = E g е indicates 0-9900 RPM with a resolution of 100 RPM. 
Current: 5 Amps * Floating Output Ripple: Less than 5mV protection and charges La This unit will work with just about any ignition system. 


i lls to an end point voltage of ч z 
Regul. 69 у ee p g! à 4 
* Regulation 0.6% @ 20 19:9 V5.6 nelidae Taed Only three connections are required to connect the unit 


95 "d А : to your car: one to the negative terminal of the coil and 
K 3300 Normally $239 ; Now Only $ 1 9 Jiffy box case and cigarette two for power (+12V and GND). 


| lighter plug. Ideal for camping, boats etc. 
K 3301 10 Turn Pot for Precise Voltage Adjustment $29.50 95 500} ы $ 2 5 
K 3302 Independent Fixed +12V Rails $15.95 k160 SS 33 9- K 4520 Was $34", This Month 


CADIK Gas iron 


The advanced CADIK Soldering Iron offers a 
convenience and a range of functions that redefine the limits 
of soldering. 

Features: • See through gas chamber • Built in ignition cap * Uses 
standard butane gas * Comes with safety bench stand * Supplied with bonus ~ 
blow torch tip, bench stand and replacement lighter flints 

With a sleek, pen like design and self-contained butane power it is easily carried § 
and ready for use anywhere. One single refill of the iron's gas reservoir (from a 
standard butane refill can) allows up to 60 minutes of continuous use with 
temperatures ranging from 400°C to 1300°C ie blow torch attachment operates 
at temperatures in excess of 
1300*C which makes it the 


1 00mm n Super C. Carbon Fibre| 
Speakers 2 for 1 Special! 


These amazing little speakers will impress you and your friends. 
Carbon fibre is a new high tech material from which these speaker 
cones are made. Complimented with Barium Ferrite Magnets the 
results are simply amazing. 16 ohm voice coils make multi-speaker 
installations a breeze. Weather-proof design means they are 
fantastic for cars, boats, homes etc. 


C 0643 Normally $39 ea, 
-95 | 
This Month BUY 2 FOR $3 9 | 
perfect heat tool for heavy 


Natural Anodised вы Ó uu soldering jobs, brazing, silver 
Hack Cases UP TO 25% OFF! xm soldering or S anak tubing. 
T 2500 $ 3 9 nr 


Micron Soldering Station 


The MICRON soldering station employs electronic switch 
mode circuitry in lieu of a mains transformer. Excellent for 


Overall depth 255mm. Mounting hole centres 
conform exactly to international racking 

specifications both vertically and horizontally. B 
Features: * Natural anodised finish « Aluminium 
construction with removable top and bottom steel cover panels * 
dimensions conform to the International Standard • Vented lid • Indiv idually packaged 


* Supplied in Flat Pack Form - Easily assembled in minutes. all general purpose and production soldering. 

CatNo. Unit Height Internal Front Panel This Features: * High insulation ceramic heating element 
Height (mm) Height (mm) Finish Normally Month * Rapid heat-up and instant recovery * Heater 

H 5021 1U 44 38 Natural Anodised $77 $57 insulation of over 100MQ * A zero voltage circuit 

H502 20 88 79 Natural Anodised $92 $72 ensures no high voltage spikes or magnetic field are 


H 5023 3U 132 122 Natural Anodised $99 $79 present at the tip to damage sensitive components 


* Continuous temperature adjustable from 250° to 
D u al Ala rm C | oc k 430°C (480° to 800°F) • Grounded power cord • Selecting 
Radio Telephone 


the desired operating temperature is as simple as turning aV- 
knob. Now Supplied with Long-Lasting Iron Clad Tip! 

Audio Line CRT 4 

An alarm clock radio with two independent alarm 


T 2443 Normally $129 This Month $ 9 9 
time settings. The alarm, either buzzer or radio 


automatically mutes when the phone is picked up. 
Features: * AM/FM Radio * 2 Independent Alarms 
* Snooze Facility * Radio or Buzzer Alarm 

e Switchable Tone or Pulse Dialling * Recall for Access to 
Telstra's “Easycall” Facilities • Last Number Redial 

* Adjustable Ringer Volume 


А 0500 Normally $99.00 This Month $ 6 B 
Keychain Laser Pointer 


This novel laser pointer weighs only 45 grams, with the 
batteries, and comes complete with a keychain. 
Measuring only 61mm long by 14mm in diameter, 
it's not much bigger than many keys! It provides a 
very intense beam that can travel up to 50m, 
projecting a bright red dot onto the surface it is 
aimed at. Ideal for lectures, seminars, building sites and 
guided tours, and much less intrusive than a normal stick 
pointer. Push-to-activate operation. Uses two button batteries (included!). C 3100 1997 RRP $99, NOW $ Т7 £3 


de 12V DC - 240VAC 125W Inverter $ 


Au Бб mM жы | : 

йы. : This incredible little inverter provides up to 125W of 240V power from 
r your car cigarette lighter socket. Features battery status indicator and 
power on LED, and is fitted with a standard 3-pin socket, so it doesn't 
need one of those nasty adaptors! We set this unit up on a car battery, 
and connected it to power our entire A/V room setup, which includes a 
surround sound amp, VCR, speaker selector unit AND a huge 68cm TV, 
and cranked up the volume. It ran the lot, and with a perfect TV picture as 
well! It measures only 125L x 130W x 55H, so it will fit into a glovebox! Perfect for 
camping, RVs etc. Supplied with cigarette lighter plug input lead. 


мас Sb 1 49 


9V NiCd 
Battery Sellout 


We're clearing out our 
current stocks of 9V NiCads 
to make way for our new 
line! These high quality cells 
can give hundreds of charge cycles, 


and will pay for themselves in next to no А t : 
к клр бун o Е Ampere Hour current capacity. Dimensions 
time. Applications include radios, piezo 


igniters, kit projects, retic controllers, remote 68W x 100H x 90L. Note: Not available from 


controls and many more! 100mAh current capacity with an resellers. " 
8.4V nominal terminal voltage. S 5085 Normally 3275. 


Note: S 5124 is not available from resellers $ -95 
S 5124 Normally $17.95 ea, This Month Only 1 9 ea, 


This Month D T O 202° DT 5 „2232-95 


12" Subwoofer Driver Fantastic H Fi Bass ona Bui | 


Specified for the sole purpose of producing denture 
loosening bass, this 8 ohm, 300mm driver is ideal for subwoofer 
installations. Rated at a true 100W RMS continuous, it can handle 
prodigious amounts of music power! It features a poly emulsion coated Ё 
cone, which has the lightness of paper with the rigidity of 
2 polypropylene, minimising cone flex and distortion.with a foam 
“hes: surround, high-efficiency and low-Q. Fantastic addition to a hi-fi or 
home theatre system to add that extra wallop! 
Fo 25Hz, Qts 0.342, Vas 207.8L, Pmax 100 WRMS 


12V 4Ah Premium 
Grade Gel Cell 


PRODUCT CLEARANCE! We've SLASHED the price of our 
12V 4Ah gel cells, so pick up a great bargain while stocks last! 
3 These premium grade cells are ideal for alarm __ 

| battery backups, metal detector belt packs, : 
UPS's, kit projects, lamps etc. Huge 4 


8 Sector Security System 


Protect your home and valuables with one of these state-of-th 
security systems. Statistics indicate that the ma orty ef 
only install security systems after they have l 
being robbed by installing one of these systems at a ып tion of simili 
This | alarm i is an extraordinarily flexible system which represents excellent value for money! The 
| system core is a module containing the alarm circuitry and backup battery, which is hidden 
inside the house. The system is controlled via a remotely wired keypad located near the point of 
entry for convenient arming and disarming of the system, and also programming the many 
options available in this alarm. Up to six separate sectors can be wired in, as well as a separate fire 
alarm input and a tamper loop. The panic input can be set up as a silent (duress) alarm if required. 
Sectors can use a combination of normally open or closed sensors and each is supervised by an 
end-of-line resistor. Main cabinet, keypad and PIRs are tamper switch protected. FEATURES: • 
Master code, 5 user codes, panic and "one time" codes * Battery backup with trickle charger • EOL 
resistors to monitor sector integrity * Sector bypass * Quick arming option * User settable entry, 
exit and alarm times * 13 different presettable sector types (delay, instant, 24Hr, panic etc) * Preset 
number of code attempts before alarm sounds * 24Hr type inputs * АП functions : 

can be programmed via keypad * Sound and LED prompts during programming 
to help you through customising your system • Comprehensive installation 
manual with programming worksheet. 


reial units. 


Glass Breakage Detector 
Many houses are entered by intruders breaking a window or 
door pane, and some alarms may not pick them up until they 
are actually inside the house. This acoustic glass breakage 
detector responds to the impact on and breakage of glass, and 
will trigger your security system immediately. One sensor 

can be used to cover a large area, regardless of the number of 
windows. It suits Normally Closed circuits and has a NC t 
tamper switch. Sensitivity can be adjusted internally, and 
three LEDs indicate the activation of air pressure sensor, 
sound filter and alarm (triggered) output. Suits the 

S 5350 alarm panel, and many other security systems, 
too. Powered by 10-16V DC, setup instructions are 
included. 


S 5365 Glass Breakage Detector $ 39°25 


Passive Infra Red (PIR) Detector 


The S 5315 PIR detector incorporates a pulse count circuit to minimise false 
| triggering, "sense" LED which can be disabled, tamper switch and 
relay output. Range is up to 12m horizontal when mounted 2m 
from the floor, with a 90? detection angle. This coverage can be 
changed by sliding the PCB up or down in its housing. It can be 
configured as Normally Open or Normally Closed, and has 
variable sensitivity. It is the ideal sensor for the S 5350 alarm, but it 
can be used with a wide range of other security systems. 


S 5315 PIR Detector > СЭ 
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174 Roe St. Perth W.A. 6000 
Phone (09) 328 1599, Fax (09) 328 3487 
ES : ORDERS C/- P.O. Box 8350 
Business Centre, W.A. 6849 
Standard Delivery & Packing Charge: $4.00 to 500gms, $5.50 500gms-1 kg, 
$8.00 1kg-5kg. Where possible we process your order the day received and 
despatch via Australia Post. Allow approx 9 days from day you post order to 
when you receive goods. 
П Overnight Jetservice: Up to 3kg is $9.50, 3kg to 5kg is $16.00—We will process 
_ fi your order the day received (if placed before 2.00PM WST) and despatched for 
delivery the next day. Country areas please allow an additional 24-48 hours. 


WA -COUNTRY COUNTRY 


ALBANY BP Electronics 6 (098) 412681 BALLARAT Ballarat Electronics 
Micro Electronics (098) 412077 BENDIGO Sumner Electronics 
| BUNBURY Micro Electronics (097) 216222 SHEPPARTON Andrew Guyatt Elect. 
l| BUSSELTON Mark’s Music (097) 523522 QLD - СҮГҮ 
ESPERANCE Esperance Comm. (090) 713344 Delsound PL® 
KALGOORLIE Golden Mile Electronics (090) 215212 NEWSTEAD E.C.Q. 
ROCKINGHAM TV Joe’s (09) 5271806 WEST END B.A.S. Audiotronics 
B VIC -cITy WOODRIDGE David Hall Elect.@ 
: АП Electronic Comp. (03) 96623506 COUNTRY 
ТЕС5 @ (03) 96706474 GLADSTONE Gladstone Elect. Services 
CHELTENHAM  .Talking Electronics (03) 95842386 MAROOCHYDORE Mals Electronics & 
CLAYTON TECS e (03) 95629501 TOWNSVILLE Solex @ 
CROYDON Truscott Electronics ® (03) 97233860 TAS 
FOOTSCRAY G.B. Telespares ' (03) 93266035 HOBART G.H.E. Electronics @ 


LAUNCESTON  G.HE. Electronics & 


PRESTON Preston Electronics 6 (03) 94840191 


Smoke Detector 
Fire in homes and business is becoming an 
increasingly high profile issue these days, and 

as a result smoke detectors are being installed 

- in many houses across Australia. This 

|! detector can be connected to the 5 5350's FIRE 
input, triggering an alarm in the event of a 

_ fire, which can not only alert neighbours, but 
perhaps save lives as well. Powered by 12V 

DC, and covers up to 70 square meters, 
depending on room shape. Can be configured to 
NC or NO output, so it suits the 5 5350 and many 
other systems. An essential component of a 
comprehensive home security system. 


S 5370 Smoke Detector $5 ө 


ordering please request “Insurance”. 


(053) 311947 
(054) 431977 
(058) 219497 


(07) 38396155 
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over 10kgs. 
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о VOUT 


stem: 


Heavy Service: АП orders of 10kgs 
or more must travel Express 
]Road— Please allow up to 7 days 
for delivery. $12.00 to 10kgs. $15.00 


Insurance: As with 


virtually every other Australian 
supplier, we endl waits at consignee's risk. Should you require insurance cover against loss 
or damage please add $1.00 per $100 of order value (minimum charge $1). When phone 
Altronics Resellers: Chances are there is an Altronics 
Reseller right near you—check this list or phone us for details of the nearest dealer. Blue 
Ribbon Dealers are highlighted with a @. These dealers generally carry a comprehensive 


range of Altronic products and kits or will order any required item for you. 


O88} 522388 
KATHERINE Logicware 089) 723030 
SA - CITY 
Aztronics Ө 08) 2126212 
Force Electronics 6 08) 2125505 
BRIGHTON Force Electronics 6 08) 3770512 
COL. LIGHT СОМ Force Electronics 6 08) 3743346 
ENFIELD Aztronics 6€ 08) 3496340 
FINDON Force Electronics 6 08) 3471188 
HOLDEN HILL . Force Electronics @ 08) 2617088 
KENSINGTON PK Force Electronics 6 08) 3322299 
LONSDALE Force Electronics 6 08) 3260901 
MR " Force Electronics 6 08) 2830755 
- cr 
‘David Reid Elect. @ 02) 2671385 
COUNT Chantronics 02) 6097218 
COUNTI 
COFFS HARBOUR Coffs Habour Elect. 066) 525684 
NEWCASTLE Novocastrian Elect.Supplies (049) 621358 
WARNERS BAY Vilec Distributors 049) 566792 
WOLLONGONG Newtek Electronics & 042) 271620 
Vimcom Electronics 042) 284400 


PRICE EACH (includes p&p) 


Australia (by return mail) $A7; NZ & PNG (airmail) $A7; 
Overseas (airmail) $A10. 

| Note: Nov 87-Aug 88; Oct 88-Mar 89; Jun 89; Aug 89; 
Fai May 90; Feb 92; & Nov-Dec 92 are sold out. All other 
issues are currently in stock. 


BINDERS 


| Please send me SILICON CHIP binder(s) at 
$A14.95 each (incl. postage within Australia). NZ & 
_| PNG orders please add $A5.00 each for postage. Not 
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By JOHN HILL 


A look at signal tracing, Pt.1 


About 10 years ago, I drove away from a house 
in Melbourne with a car full of old radios and 
other gear. Back then I had no idea what good 
buying it all was for $200. At that stage of my 
collecting career, I was quite unaware of the 
value of mid-1930s Radiolettes — and there were 
two of them in the boot when I drove off. 


Apart from some very collectible 
radio receivers, my haul also included 
some bound volumes of Radio and 
Hobbies and a test instrument that I 
assumed was a radio frequency RF 
generator. 

Only a few weeks earlier I had ob- 
tained a working RF generator which 
was in excellent condition. I therefore 
paid little attention to this latest ac- 
quisition and it was placed in a dark 
corner of a cupboard where it lived in 
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This is the front control panel of Healing signal tracer. The output sockets 


forgotten limbo for nearly a decade. 

However, a recent visit to a collec- 
tor friend jogged my memory when he 
showed me his signal tracer. It looked 
very similar to the instrument I had 
assigned to the cupboard many years 
ago, so I checked it out as soon as I 
returned home. 

Sure enough, when my long forgot- 
ten “RF generator” was removed from 
its hiding place, it turned out to be a 
signal tracer — and a reasonably good 
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connect to the speaker voice coil, while the X sockets allow an external coil to 
be connected to extend the instrument's range of frequencies. 
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one at that. It was a tuned type tracer’ 
and was called a *Healing Dynamic 
Signalizer", to quote the name on the 
front panel. The old tracer appeared 
to be of early postwar manufacture. 
Coming into vintage radio with lit- 
tle or no experience can be a decided 
disadvantage at times. In this instance 
I had acquired quite a useful piece of 
test equipment but I didn't know what 
it was and promptly forgot all about it. 


Getting it going again 

It was time for some restoration 
work. There is not much point in hav- 
ing a signal tracer that doesn't work. 

Restoring an old signal tracer is not 
unlike restoring a simple radio re- 
ceiver. In fact, a signal tracer will re- 
ceive any strong local transmission in 
a broadly tuned manner, having much 
the same degree of selectivity as a 
crystal set. 

The Healing has a 6D6 RF ampli- 
fier, a detector which uses the diodes 
in the first audio valve, two audio 
stages employing 6B6 and 6V6 valves, 
plus a high-tension DC circuit similar 
to most valve radios (the loudspeaker 
field coil is used as a choke). The 
rectifier is a 5Y3. 

As the tracer was in almost com- 
pletely original condition, its restora- 
tion was a simple matter of replacing 
the paper and electrolytic capacitors, 
plus a few carbon resistors that had 
gone high with age. All four tuning 
coils were OK, likewise the power 
transformer, the loudspeaker field coil 
and the output transformer. 

АП four valves checked out as new 
and were in excellent condition. This 
is not surprising — a signal tracer is a 
test instrument, not a radio receiver 
and, as such, it would have had only 
intermittent use. 

Because of this, one would not ex- 


pect that the single gang tuning ca- 
pacitor would need attention. Not so! 

The problem here was that the gang 
had been poorly mounted and the 
alignment of the control shaft to the 
front panel was out by several de- 
grees. In fact, the alignment was so 
bad that the dial cursor was touching 
the panel on one side while there was 
a 10mm gap on the other. Something 
had to be done as the crooked cursor 
looked terrible. 

Perhaps the reason for this poorly 
installed tuning capacitor was the fact 
that the chassis was. not jig-drilled to 
accurately locate the mounting holes. 
Instead, the original holes had been 
marked out using a pencil and these 
markings were still clearly visible. 
Unfortunately, the hole positions were 
way out from where they should have 
been. 

To correct this misalignment prob- 
lem, the mounting holes were elon- 
gated with a small round file and the 
tuning capacitor raised slightly using 
washers. The unit was then carefully 
adjusted so that the control shaft was 
centred in the dial aperture at right 
angles to the front panel. 

But that was not the only problem. 
The general construction quality of 
the Dynamic Signalizer was dreadful. 
For example, many long screw threads 
had been shortened with side cutters, 
which not only produced sharp edges 
but also made it difficult to remove 
the nuts. And connections to the front 
panel sockets were soldered to the 
threads instead of to solder tags. 

On the other hand, the front control 
panel looks quite good. It is painted 
black, with most of the control mark- 
ings stencilled on in white. The fre- 
quency range selector switch and the 
tuning dial are colour coded for their 
respective frequency bands in white, 
blue, green and red. 

The condition of the front panel 
paint work was excellent and it re- 
sponded well to a gentle rub down 
with automotive cut and polish com- 
pound. A couple of small bare spots 
were touched up with a black “Texta” 
pen. 

One minor problem with the front 


panel was a hole of about 14mm dia- 


meter in the top right corner. This 
somewhat roughly drilled hole de- 
tracted from the panel’s otherwise 
good appearance. This problem was 
solved by fitting a green panel light, 
which tidied up that corner of the 
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This view shows the probe sockets (left), the range (or band) selector switch, 
and the audio and RF (radio frequency) gain controls. The painted-on panel 
markings are in very good condition for a 50-year old instrument. 
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This under-chassis view shows the cluster of tuni 


"ft. " 
ng coils and their associated 


trimmer capacitors. These coils are connected to the selector switch at left. 


panel quite nicely The original panel 
light was disconnected. 


Switching on 

With the restoration almost com- 
plete, it was time to see if the old 
Signalizer would work. At switch-on 
the panel light lit up, as did the four 
valves. After about 15 seconds or so a 
quiet hum could be heard from the 
speaker. All seemed well! 

The touch of a finger on the audio 
socket produced a loud response from 
the speaker which was easily regu- 
lated by using the audio gain control. 
Similarly, touching a finger on the 
radio frequency (RF) socket brought 


in a soft response from a local radio 
station. Rotating the dial tuned in the 
station and it responded to both the 
audio and radio frequency gain con- 
trols. 

When checking the tracer's tuning 
ranges with an RF generator, it was 
found that the dial was not particu- 
larly well aligned to the tuning ca- 
pacitor on all four tuning ranges. This 
was corrected by adjusting the tuning 
coils. 

These coils are fitted with adjust- 
able iron cores for aligning the low 
frequency end of the range and trim- 
mers for adjustments at the high fre- 
quency end. After completing these 
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The Signalizer's tuning capacitor was repositioned by elongating the mounting 
holes and packing it with washers. The nuts on top of the chassis hold the 
tuning coils in place. 


A Rola 5-inch (125mm) electrodynamic loudspeaker is used in the signal tracer. 


Note the missing mounting washer and nut - typical of the very rough building 
quality evident throughout the instrument. 


simple alignment procedures, the dial 
lined up quite accurately on all four 
frequency bands. 

The Healing Dynamic Signalizer 
was just about ready for trials but there 
was one remaining problem. After 
operating the unit for half an hour or 
so, the speaker field winding became 
uncomfortably hot. Field coils should 
operate at warm temperatures — not 
hot. For some reason or other the high 
tension current appeared to be exces- 
sive. 

Substitute valves were tried one at 
atime but this failed to reduce the HT 
current. Sometimes a faulty valve can 


78 SILICON СНІР 


consume a lot more current than it 
should. 

In order to reduce the HT current, 
the 1500 back-bias resistor for the 
6V6 output valve was increased to 
2500. In addition to this, a 3000 resis- 
tor was placed between the RF gain 
control potentiometer and the cath- 
ode of the RF valve. 

Because the RF gain control is, in 
fact, a variable cathode resistor, it sup- 
plies no resistance (and thus no bias) 
at all when it is fully on (hence the 
300Q cathode resistor). Backing off 
the RF gain control to zero when us- 
ing the audio section of the instru- 


ment helps to slightly reduce HT con- 
sumption. 

These two minor circuit alterations 
cut back the high tension current by 
about 6mA. While the field coil still 
gets fairly warm, it runs much cooler 
than before. 


Making the probe 


АП that remained at this stage was 
to make up some suitable probes and 
a chassis lead. But this simple project 
turned out to be more time consuming 
than expected. 

When one lives in a small country 
town, shopping for items such as ba- 
nana plugs, shielded wire, and RF 
probes can prove a difficult task. So it 
is usually a case of improvise with 
whatever is available at home or travel 
80km to a major electronics dealer for 
suitable supplies. 

The chassis lead was no trouble to 
make. With an old style banana plug 
at one end and an alligator clip at the 
other, it did not take long to complete. 
The lead itself was made of some mod- 
erately heavy, yet fairly flexible, plas- 
tic covered multi-strand wire. 

Unfortunately, I couldn't find a suit- 
able length of shielded wire to make 
the audio lead. All that was available 
was a single length of the same wire 
used to make the chassis lead. And 
non-shielded audio leads are not usu- 
ally recommended. 

It was decided to make up a dual- 
purpose RF/AF probe using un- 
shielded wire. The probe would al- 
low the tracer to be tested and a 
shielded lead could be fitted at some 
stage in the future. The idea behind 
the dual-purpose strategy was that the 
probe could be changed from RF to 
AF at the flick of a switch. 

A suitable RF probe for a signal 
tracer, such as the Dynamic Signalizer, 
requires a small high-voltage capaci- 
tor of 3-5pF to be mounted in the 
probe tip itself. This is necessary to 
prevent the probe lead from loading 
the receiver's RF circuits and detuning 
them. 

Unfortunately, I didn't have a suit- 
able capacitor available and so I de- 
cided to make one by twisting two 
short lengths of enamel-covered cop- 
per wire together. With the aid of a 
capacitance meter and a high voltage 
megohmmeter, the home-made 4рЕ 
1000V capacitor passed all tests. 

The probe was made up by install- 
ing the home-made capacitor and the 


The restored chassis cleaned up quite well, as this top view shows. The valves, 


from left, are: 5Y3, 6V6, 6B6 and 6D6. 


The fully-restored unit retains its original cabinet finish. The unit should prove 
invaluable for tracing problems in old radio receivers. 


switch in a “Texta” pen body. The 
completed probe was then tested with 
an ohmmeter. When the switch was 
in the RF probe position, the capaci- 
tor was switched into circuit and the 
ohmmeter indicated open circuit. Con- 
versely, with the switch in the AF 
probe position, the capacitor was 
shorted and the meter responded ac- 
cordingly. 

All that remained was to try the 
probe with the Signalizer to see if it 
worked properly. As an RF probe, the 
unit functioned perfectly. But when 
switched to the AF position and 


plugged into the audio socket, the hum 
was overpowering. 

However, because the audio sec- 
tion of the Signalizer has two stages, it 
is not necessary to operate the gain 
control at full on; a setting of 20 on a 
scale of 100 is where the instrument 
works best. At that level of amplifica- 
tion the hum is barely audible and I 
won't bother to make another probe 
with a shielded lead. 

So the old Healing Dynamic Signal- 
izer is now fully operational. Next 
month we will try it out and trace 
through the circuit of a receiver. SC 


P.C.B. Makers ! 


If you need: 
* P.C.B. High Speed Drill 
* P.C.B. Guillotine 


* P.C.B. Material — Negative or 
Positive acting 


* Light Box — Single or Double 
Sided — Large or Small 


* Etch Tank – Bubble or 
Circulating — Large or Small 

* U.V. Sensitive film for Negatives 

Electronic Components and 


Equipment for 
TAFEs, Colleges and Schools 


FREE ADVICE ON ANY OF 
OUR PRODUCTS FROM 
DEDICATED PEOPLE WITH 
HANDS-ON EXPERIENCE 


* Prompt and Economical Delivery 


KALEX 


40 Wallis Ave E. Ivanhoe 3079 
Ph (03) 9497 3422 

FAX (03) 9499 2381 
* ALLMAJOR CREDIT 
CARDS ACCEPTED 


TRANSFORMERS 


* TOROIDAL 
* CONVENTIONAL 
* POWER - OUTPUT 
* CURRENT - INVERTER 
e PLUGPACKS 
* CHOKES 


STOCK RANGE TOROIDALS 
BEST PRICES 
APPROVED TO AS 3108-1994 
SPECIALS DESIGNED & MADE 
o four can be used): $14. Approved 12VDC-1A 
plugpack to suit: $14. 


UHF REMOTE CONTROL FOR THE DE-BARKER OF 
‘ANNOYING DOGS 

Operate your Woofer Stopper remotely from anywhere in 
your house, even your bedside, Allows you to remotely 
trigger your Woofer Stopper at any time. Nothing beats a 
randomly. timed “human touch”. We supply one single 
channel UHF transmitter, one suitable UHF receiver and 
very simple interfacing instructions: $28. 

Based on the single channel transmitter and a slightly 
modified version of the 2 channel receiver, as published in 
the Feb 96 edition of Silicon Chip. Note that the article 
features 3 low cost remote controls: 1 ch UHF with central 
locking, 1-2 ch UHF, and an 8 ch IR remote. 


MOTOR DRIVEN VOLUME CONTROL/POT. 
New high quality motor driven potentiometer, intended for 
use in commercial stereo sound systems. Includes clutch, 
$0 can also be manually adjusted. Standard 1/4" shaft. 
stereo (dual 20k pots) with 5V/20mA motor:$12 (Cat A13). 


MINI HIGH VOLTAGE POWER SUPPLY 
Miniature potted EHT power supply (17 x 27 x 56mm) that 
was originally designed to power small He-Ne Laser tubes. 
Produces a potent 10mm spark when powered from 8-12V_ 
/500mA DC source. Great for experimentation, small port- 
able Jacobs Ladder displays, and cattle prods. Use on 
humans is dangerous and illegal. A unit constructed for this 
purpose would be would be considered an offensive weapon. 
Inverter only: $25. 


CCD CAMERA SPECIAL 
Very small PCB CCD camera including auto iris lens: 0.1 
Lux, 320K pixels, IR responsive; overall dimensions: 38 x 
38 x 25mm. We will include a free VHF modulator kit with 
every camera purchase. Enables the viewing of the picture 


MANY OF THE PRICES LISTED APPLY DURING 
APRIL AND MAY ONLY 


on any standard TV on a VHF Channel. Each camera is 
supplied with instructions and a 6 IR LED illuminator kit. 
$170. 


CCD CAMERA - TIME LAPSE VCR RECORDING SYSTEM 
‘This kit plus ready made PIR detector module and “learning 
remote control” combination can trigger any domestic IR 
remote controlled VCR to RECORD human activity within a 
6M range and with an 180 deg angle of view! Starts VCR 
recording at first movement and ceases recording a few 
minutes after the last movement has stopped: just like 
commercial CCD/TIME LAPSE RECORDING systems cost- 
ing thousands of dollars!! CCD camera not supplied. No 
connection is required to your existing domestic VCR as the 
system employs an “IR learning remote control’: $90 for an 
PIR detector module, plus control kit, plus a suitable “IR 
learning remote” contro! and instructions: $65 when pur- 
chased in conjunction with our CCD camera. Previous CCD 
camera purchasers may claim the reduced price with proof 
of purchase, 


SOUND FOR CCD CAMERAS/UNIVERSAL AMPLIFIER 
(To be published, EA). Uses an LM386 audio amplifier IC 
and a BC548 pre-amp. Signals picked up from an electret 
microphone are amplified and drives a speaker. Intended 
for use for listening to sound in the location of a CCD 
Camera installation, but this kit could be used as a simple 
utility amplifier. Very high audio gain (adjustable) makes 
this unit suitable for use with directional parabolic reflec- 
tors etc. PCB: 63 x 37mm: $10. (K64) 


LOW COSTIR ILLUMINATOR 
\iluminates night viewers or CCD cameras using 42 of our 
880nm/3OmW/2 degrees IR LEDs, Power output (and 
‘power consumption) is variable, using atrimpotentiometer. 
Operates from 10 to 15V and consumes from 5mA up to 
0.6A (at maximum power). The LEDs are arranged into 6 
strings of 7 series LEDs with each string controlled by an 
a justable constant current source. PCB: 83 x 52mm: $40 


MASTHEAD AMPLIFIER SPECIAL 
High performance low noise masthead amplifier covers 
iF - FM UHF and is based on a MAR-6 IC, Includes two 
PCBs, all on-board components, For a limited time we will 
also include a suitable plugpack to power the amplifier from 
mains for a total price of: $25. 


VISIBLE LASER DIODE KIT 
A SmW/660nM visible laser diode plus a collimating lens, 
plus a housing, plus an APC driver kit (Sept 94 eh UNBE- 
LIEVABLE PRICE: $40. Suitable case and battery holder to 
make pointer asin EA Nov 95 $5 extra. 


SOLID STATE “PELTIER EFFECT” DEVICES 
We have reduced the price of our peltiers! These can be 
used to make a solid state thermoelectric cooler/heater. 
Basic information supplied, 12V-4.4A PELTIER: $25. We 
can also provide two thermal cut-out switches and a 12V 
DC fan to suit the above, for an additional price of $10. 


PLASMA EFFECTS SPECIAL 

Ret: EA Jan. 1994, This kit will produce a fascinating 
Colourful changing high voltage discharge in a standard 
domestic light bulb. Light up any old fluorescent tube or 
any other gas filled bulb, Fascinating! The EHT circuit is 
powered from a 12V to 15V supply and draws a low 0.7A. 
‘Output is about 10KV AC peak. PCB: 130x 32mm. PCB and 
aie on-oard somponents (yack transforma included) 
and the instructions: $28 (K16). Note: we do not supply any 
bulbs or casing. Hint: connect the AC output to one of the 
pins on a fluorescent tube or a non-functional but gassed 
laser tube for fascinating results! The SPECIAL?22: We will 
supply a non-functional laser tube for an additional $5 but 
only when purchased with the above plasma kit: TOTAL 
PRICE: $33, 


400 x 128 LCD DISPLAY MODULE - HITACHI 
These are silver grey Hitachi LM215 dot matrix displays. 
‘They are installed in an attractive housing. Housing dimen- 
sions: 340 x 125 x 30mm. Weight: 1.3kg. Effective display 
size is 65 x 235mm. Basic data for the display is provided. 
Driver ICs are fitted but require an external controller. New, 
unused units. $25 ea. (Cat 002) 3 for $60. 


82 SILICON CHIP 


VISIBLE LASER DIODE MODULE SPECIAL 
Industrial quality SmW/670nM laser diode modules. Con- 
sists of a visible laser diode, diode housing, driver circuit, 
and collimation lens all factory assembled in one small 
‘module. APC control circuit assures. Features an automatic 
power control circuit (APC) driver, so brightness varies 
little with changes in supply voltage or temperature. Re- 
quires 3 to 5V to operate. Overall dimensions: 12mm diam- 
eter by 43mm long. Assembled into an anodised aluminium 
casing. This module has a superior collimating optic. Diver- 
gence angle is less than 1 milliradian. Spot size is typically 
20mm in diameter at 30 metres: $65 (Cat L10). 

Tis unit may also be avalable with a 635nm iser diode 


CYCLE/VEHICLE COMPUTERS 
BRAND NEW SOLAR POWERED MODEL! Intended for bi- 
cycles, but with some ingenuity these could be adapted to 
any moving vehicle that has a rotating wheel, Could also be 
used with an old bicycle wheel to make a distance measur- 
ing wheel. Top of the range model. Weather and shock 
resistant. Functions: speedometer, average speed, maxi- 
mum speed, tripmeter, odometer, auto trip timer, scan, 
freeze frame memory, clock. Programmable to allow 
operation with almost any wheel diameter. Uses a small 
spoke-mounted magnet, with a Hall effect switch fixed to 
the forks which detects each time the magnet passes. The 
Hall effect switch is linked to the small main unit mounted 
on the handlebars via a cable, Readout at main unit is via an 
LCD display. Main unit can be unclipped from the handlebar 
mounting to prevent it being stolen, and weighs only 309. 
Maximum speed reading: T60km/h. Maximum odometer 
Yeading: 0988km, Maximum tomer reading: 299 km. 
Dimensions of main unit: 64 x 50 x 19mm: $32 (Cat G16). 


i; PASSIVE TUBE - SUPPLY SPECIAL 
Russian passive tube plus supply combination at an unbe- 
lievable SPECIAL REDUCED PRICE: $70 for the pair! Ring 
or fax for more information. 


27MHZ RECEIVERS 
Brand new military grade 27MH2 single channel telemetry 
receivers, Enclosed in waterproof dle cast metal boxes, 
telescopic antenna supplied. 270 x 145 x 65mm 2.8KG. 
‘Two separate PCBs: receiver PCB has audio output; signal 
filter/Squelch PCB is used to detect various tones. Circuit 
provided: $20. 


BATTERY CHARGER WITH MECHANICAL TIMER 

A simple kit which is based on a commercial twelve-hour 
mechanical timer switch which sets the battery charging 
period from 0 to 12 hours; Employs a power transistor and 
ive additional components. it can easily be “hard wired”. 
Information that shows how to select the charging current 
is included, We supply the information, a circuit and the 
wing diagram, a hobby box with an aluminium cover that 
doubles up as a heatsink, a timer switch with knob, a power 
transistor and a few other small components to give you a 
wide selection of charge current. You will also need a DC 
Supply with an output voltage which is greater by about 2V 
than the highest battery voltage you intend to charge. As an 
example, a cheap standard car battery charger could be 
used as the power source to charge any chargeable battery 
with a voltage range of O to 15V. Or you could use it in your 
Gat No current is drawn at the end of the charging period: 


SIREN USING SPEAKER 

Uses the same siren driver circuit as in the "Protect any- 
thing alarm kit”. 4° cone / 8 ohm speaker is included. 
Generates a very loud and irritating sound that is useful to 
far greater distances than expensive piezo screamers. Has 
penetrating high and low frequency components and the 
sound is similar to a Police siren. Output has frequency 
‘components between 500Hz and 4KHz. Current consump- 
tion is about 0.5A at 12V. PCB: 46 x 40mm. As a bonus, we 
include all the extra PCBs as used in the “Protect anything 
alarm kit”: $12. 


FM TRANSMITTER KIT - MKII 

Ref: SC Oct 93. This low cost FM transmitter features pre- 
emphasis, high audio sensitivity (easily picks up normal 
conversation in a large room), a range of around 100 
metres, and excellent frequency stability. Specifications: 
tuning range: 88-10BMHz; supply voltage 6-12V; current 
‘consumption @ 9V: 3.5mA; pre-emphasis: 75uS; frequency 
response: 40Hz to greater than 15KHz; S/N ratio: greater 
than 0dB; senstiviy for full deviation: 20mV: frequency 
stability with extreme antenna movements: 0.03%; PCi 

dimensions: 25 x 43mm. Construction is easy and no coil 


winding is necessary as the coil is pre-assembled in a 
shielded metal can. The solder masked and screened PCB 
also makes for easy construction. The kit includes a PCB 
and all the on-board components, an electret microphone, 
and a 9V battery clip: $12 ea. or 3 for $33 (K11). 


i MOTOR SPEED CONTROLLER PCB 
Simple circuit controls small DC powered motors which 
take up to around 2 amps. Uses variable duty cycle oscilla- 
tor controlled by trimpot. Duty cycle is adjustable from 
‘almost 0 - 100%. Oscillator switches P222 MOSFET. PCB: 
463 amm. S11 (K67). For larger power motors use a 
BUZ11A MOSFET: $3. 


FM TXMK3 
This kit has the most range of our kits (to around 200m). 
Uses a pre-wound RF coil. The design limits the deviation, 
So the volume control on the receiver will have to be set 
higher than normal. 6V operation only, at approx 20mA. 
B: 46 x 33mm: $18 (K33). 


ELECTROCARDIOGRAM PCB + DISK 
The software disk and a silk screened and solder masked 
PCB (PCB size: 105 x 53mm) for the ECG kit published in EA 
July 95. No further components supplied: $10 (K47). 


DC MOTORS 

We have good stocks of the following high quality DC 
motors. These should suit many industrial, hobby, robotics 
and other applications. Types: Type M9: 12V. | no load = 
0.52A @ 15800 RPM at 12V. Weight: 1509. Main body is 
‘36mm diameter. 67mm long:$7 (Cat M9). Type M14: made 
for slot cars. 4 to 8V. | no load = 0.84A at 6V. At max. 
efficiency | =5.7A @ 7500 RPM. Weight: 2209, Main body 
diameter is 30mm. 57mm long: $7 (Cat M14). 


MAGNETS: HIGH POWER RARE EARTH MAGNETS 
Very strong. You will not be able to separate two of these by 
puling them apart directly away from each other. Zinc 
coat 


CYLINDRICAL 7 x 3 mm: $2 (Cat G37) 

CYLINDRICAL 10 x 3 mm: $4 (Cat G38) 

TOROIDAL 50mm outer, 35mm inner, Smm thick: $9.50 
(Cat G39) 


CRYSTAL OSCILLATOR MODULES 
‘Small hermetically sealed, crystal oscillator modules. Used 
in computers. Operate from 5V and draw about 30mA. TTL 
logic level clock output. Available in 4MHz, 4.032MHz, 
5.0688MHz, 20MHz, 20.2752MHz, 24.74MHz, 40MHz, and 
SOMHz.: $7 ea. (Cat G45) 5 for $25. 


XENON FLASH BOARDS 
Flash units with small (2cm long) xenon tube, as used in 
disposable cameras. Power from one AA 1.5V battery. 
Approx 7 joules energy: $3 (Cat G48). 


INDUCTIVE PICKUP KIT 

Ref: EA Oct 95. Kit includes coil pre-wound. Use receiver in 
Conjunction with a transmit loop of wire which is plugged in 
in place of where a speaker is normally used. This wire loop 
is run around the perimeter of the room / house you wish to 
use the induction loop in. We do not supply the transmit 
loop wire. Also excelent for tracing AC magnetic fields. 
PCB: 61 x 32mm. Kit contains PCB and all on board compo- 
nents: $10 (K55). 


SLAVE FLASH TRIGGER 

Very simple, but very effective design using only a few 
components. Based on an ETI design. This kit activates a 
second flash unit when the master, or camera mounted, 
flash unit is activated. This is useful to fill in shadows and 
improve the evenness of the lighting. It works by picking up 
the bright flash with a phototransistor and triggering an 
SCR. The SCR is used as a switch across the flash contacts. 
This circuit does not false trigger even in strongly lit rooms, 
but is sensitive enough to operate almost anywhere within 
even a quite large room. Of course, by making more of 
these and fitting them to more slave flash units even better 
lighting and more shadow reduction is obtained. PCB: 21 x 
2imm: $7 (K60). 


‘SOUND ACTIVATED FLASH TRIGGER 
Based on ETI project 514. Triggers a flash gun using an 
SCR, when sound level received by an electret microphone 
exceeds a certain level. This sound level is adjustable. The 
delay between the sound being received and operation of 
the flash is adjustable between 5 and 200 milliseconds. A 
red LED lights up every time the sound is loud enough to 
trigger the flash. This is handy when setting the unit up to 


suit the scene, without waiting for the flash unit to recharge 
or flatten its batteries in the process. This kit allows you 
take interesting pictures such as a light bulb breaking. PCB: 
62 x 40mm: $14 (K61). 


OPTO 
PHOTO INTERRUPTER (SLOTTED): an IR LED and an 
phototransistor in a slotted PCB mounting assembly. The 
phototransistor responds to visible and IR light. The dis- 
crete components are easy to separate from the clip to- 
ethor assembly. Great for IR experiments: $2 ea. or 10 for 


IR PHOTODIODE: similar to BPW50. Used in IR remote 
control receivers. Peak response is at 940nm. Use with 
‘940nm LEDs: 

$1.50 ea. or 10 for $10. 

VISIBLE PHOTODIODE: this is the same diode element as 
used in our IR photodiode but with clear encapsulation, so 
it responds better to visible and IR spectrum: $1.50 ea. or 
10 for $10. 

LDRs: large, 12mm diameter, <20ohm very bright condi- 
tions, >20Mohm very dark conditions: $1. 


LEDs 
BRIGHTNESS RATING: Normal, Bright, Superbright, 
Uttrabright. 
BLUE: Smm, 20mA max, 3.0V typical forward voltage drop. 
RED SUPERBRIGHT: Smm, 0.6 to 1.0 Cd, 30mA max, 
forward voltage 1.7V, 12 degrees view angle, clear encap- 
sulation: 
10 for $4 or 100 for $30. 
BRIGHT: 5mm. Colours available: red, green, orange, yel- 
low. Encapsulation colour is the same as the emitted col- 
our, 30mA max.: 10 for $2 or 100 for $14. 
BRIGHT NARROW ANGLE:Smm, clear encapsulation, 30mA. 
Colours aval: yellow, green: 10 for $2.50 of 100 for 
TWO COLOUR: Smm, milky encapsulation, 3 pins, red plus 
green, yellow by switching both on: $0.60. 
ULTRABRIGHT YELLOW: Make a LED torch!: $2.60. 
PACK OF 2mm LEDs: 10 each of the following colours: red, 
green, amber. We include 30 1.0K ohm resistors for use as 
Current limiting. Great for model train layouts using HO 
gauge rails: $10. 
ÎR LEDs: 800nm. Motorola type SFOE1025. Output ‘mW @ 
48mA. Forward voltage 1.7V. Suitable for use with a 
focussing lens. At verge of IR and visible, so has some 
Visible output. illuminates Russian and second generation 
Viewers: $2. 
HIGH POWER IR LEDs: 880nm/30mW output @ 100mA. 
Forward voltage: 1.5V. The best 880nm LEDs available. 
Excellent for IR illumination of most night viewers and CCD 
cameras. We use these LEDs in our IR illuminator kit K36. 
Emits only a negligible visible output. Both wide angle (60 
degrees) and narrow angle (12 degrees) version of these 
LEDs are aval, Specify ype required: 10 for $9 or 100 
for $80. 
IR LEDs: 940nm. Commonly used in IR remote control 
transmitters. Good for IR viewers with a deeper IR re- 
sponse. No visible output. 16mW output. 100mA max. 
Forward voltage is 1.5V: 10 for $5. 


18V AC @ 0.83A PLUGPACKS 
Also include a diecast box (100 x 50 x 25mm): Ferguson 
brand. Australian made and approved plugpacks. Output 
lead goes to diecast box with a few components inside. 
Holes drilled in box where LED and 2 RF connectors are 
secured: $8 (Cat P05). 


CASED TRANSFORMERS 
230Vac to 11.7Vac @ 300mA. New Italian transformers in 
‘small plastic case with separate input and output leads, 
each is over 2m long. European mains plug fitted; just cut it 
off and fit the local plug. This would be called a plugpack if 
it sat on the powerpoint: $6 (Cat P06). 
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A look back at transistor radios 


About 35 years ago, I bought my very first 
transistor radio. It was a 7-transistor AWA 
with a black leatherette case. I wanted a tan 
leather model at the time but they were 


unavailable. 


Although many radio collectors do 
not look upon transistor radios as col- 
lectible, I beg to differ. I believe that 
some transistor radios are very col- 
lectible, particularly those early re- 
ceivers made here in Australia back 
in the days when we still had a radio 
manufacturing industry. 

Many transistor radios from the 
early 1960s era were not built along 
what might now be considered con- 
ventional lines. Those first genera- 
tion transistor radios clearly showed 
the manufacturing techniques of their 
day in that they were often constructed 


ona steel chassis with the metal-cased 
transistors mounted in rubber grom- 
mets. 

They also used many normal size 
radio parts such as IF transformers, 
paper capacitors and air-dielectric tun- 
ing capacitors. And they used point- 
to-point wiring throughout. 

Add to this the use of germanium 
transistors, a transformer coupled 
loudspeaker and battery only opera- 
tion, and we surely have a collectible 
radio receiver that differs consider- 
ably from anything that is available 
today. 


This early Kriesler transistor radio is small mantel model which comes in a 
plastic case. It is a battery only model and has a large (4 x 6-inch) oval speaker 
which gives the set a good sound. 
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Of course, it wasn’t long before the 
steel chassis was replaced with a 
printed wiring board and many of the 
components were greatly reduced in 
size. Some, like the output trans- 
former, were eliminated from the cir- 
cuit altogether. 


My early Kriesler 

Irecently acquired an early Kriesler 
transistor radio, a plastic-cased print- 
ed wiring board type that was in ex- 
ceptionally good condition, apart from 
a millimetre thick layer of dust, It 
restored quite well, 

As I was cleaning up the old 
Kriesler, I thought that this could be 
the ideal introduction into radio col- 
lecting. The idea is to start with some- 
thing that is cheap to buy and has 
minimum repair problems and ex- 
penses. If a new collector can gather 
together a few old transistor radios 
and get them going again, then it may 
provide the necessary incentive to 
move onto bigger and better things. 

I know of one particular lad who 
collects transistor radios while his fa- 
ther collects valve radios. Between 
the two of them, they now have quite 
an interesting collection of old receiv- 
ers. 


Obsolete batteries 

The most common problem with 
many early transistor radios is not 
that they no longer function but the 
special dry cell batteries used to power 
them are no longer available. In the 
past, several different battery types 
were made in a variety of shapes and 
sizes. All are no longer made with the 
exception of the very small 9V bat- 
tery. 

This battery problem isn’t really a 
problem at all, as all of them can be 
replaced with an “AA” battery pack 
of the appropriate size (6, 9 or 12V), or 


i 


The Kriesler radio uses quite large components, such as an air dielectric tuning 
capacitor, Later transistor radio receivers used much smaller components. 


The volume and tone controls of the Kriesler are also full-sized components. 
Both were noisy and required cleaning. 


with astandard 9V battery. While such 
a substitute may not have the capacity 
ofthe original battery, this can be over- 
come to a large extent by using heavy- 
duty alkaline cells. 

If these are used, then the replace- 
ment battery will have a long and 
useful life — far in excess of what its 
size may indicate. What’s more, alka- 
line cells are not expensive compared 
with the price of the original batteries 
used to power these radios. The price 
had risen to $24 in some instances 
before production ceased. 

Note that when switching to an AA 
pack, it is often necessary to change 
the battery connector to a 9V snap-on 
type. The old Kriesler that I acquired 


was converted to an AA power sup- 
ply and it worked immediately with- 
out any other repairs or modifications. 

One good aspect of the Kriesler is 
the fact that it is built on a printed 
board and the components used are 
modern types (no paper capacitors) 
that should last forever — well almost. 
The electrolytic capacitors may even- 
tually prove troublesome but they are 
all working OK at present, even after 
many years of inactivit 

As with most locally-made receiv- 
ers, the Kriesler has its dial marked 
with station call signs. This isn’t a 
great help these days, as many sta- 
tions have changed their call sign and 
frequency, or moved to the FM band. 


While on the subject of dials, the 
Kriesler is similar to many valve radio 
dial mechanisms in that there are pul- 
leys and cords to work the dial pointer. 
What is different, however, is a little 
reduction gear box between the dial 
knob and the tuning capacitor. It is 
unlikely that you would find anything 
like that on a modern receiver. 

One small problem with the Kriesler 
restoration was the fact that the tone 
and volume controls were noisy. This 
was remedied simply by cleaning the 
tracks and wiper arms with a cotton 
bud dipped in WD40. 

A particularly good aspect of the 
Kriesler is that it uses a 4 x 6-inch oval 
loudspeaker which is equivalent to a 
5-inch (125mm) round speaker. That 
is a considerably larger speaker than 
is usually used in battery-operated 
transistor radios and, as a result, the 
Kriesler has a fairly good sound. 


The HMV Capri 


Irecently collected an HMV “Capri” 
transistor radio which is a small, al- 
most pocket-size, receiver with six 
transistors. Once again, it is Austral- 
ian-made and although it has a plastic 
cabinet, it fits into a neat leather car- 
rying case. 

The Capri was designed to take an 
Eveready 2662 battery which is about 
twice as long as a standard 9V battery 
and has a single snap connector at 
each end. 

Receivers of this size are too small 
to accommodate AA holders and the 
only alternative is to alter the battery 
connectors so that the radio will take 
a standard 9V battery. Although the 
replacement battery is considerably 
smaller than the original, if a heavy 
duty alkaline battery is used it will 
possibly outlast the original. 

A few pieces of foam plastic will 
prevent the smaller battery from rat- 
tling around inside the case. 

As previously stated, many of these 
old transistor radios are often in quite 
good working order and the only rea- 
son they have been discarded is be- 
cause the batteries needed to run them 
are no longer available. Substitute 
those batteries and you have a work- 
ing receiver once again. 


The 13-transistor Hitachi 


Perhaps one of the better transistor 
radios in my collection would be a 5- 
band, 13-transistor model KH-1325 
Hitachi. Once again, it is a relatively 
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This photo shows two of the now 
unobtainable 9V batteries which were 
used in old transistor radio receivers. 
Also shown is a 9V AA battery holder 
(left). While the AA setup may be 
considerably smaller in capacity, 
alkaline cells will give reasonable 
battery life. 


early transistor radio. I have had this 
receiver for 15 years and it was 
secondhand when I inherited it. 

The Hitachi was a very up-market 
radio in its day and is capable of world 
wide reception. Its two shortwave 
bands cover a 6-18MHz frequency 
range. It also boasts FM, MW and LW 
reception and band selection is by 
pushbuttons. 

In addition, the Hitachi has a dial 
light, a tuning light and a loudspeaker 
of generous proportions. In short, it is 
a very good receiver. 

One big advantage with the Hitachi 


Considered up-market in its day, the Hitachi KH-1325 is 
a 4-band Japanese receiver. Most collectors are not 
particularly interested in collecting transistor radios but 


attitudes are slowly changing. 
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is that it uses 5 D-size cells for its 
power source. These will keep the set 
operating for quite some time. 

Comparing the 13-transistor Hitachi 
to the 6-transistor HMV Capri clearly 
shows the superiority of the former. 
The Hitachi will pull in stations that 
the HMV can only raise to a whisper. 
It’s the old story of getting what you 
pay for and in this case the two re- 
ceivers are worlds apart. 


Radio-cassette players 

Perhaps it’s also time that some of 
the early cassette radios became col- 
lectible? I have, for example, a small 
Japanese “Silver” which has 3-band 
reception plus a built-in cassette 
player. At a guess, it must be getting 
close to 20 years old and is again 


The HMV Capri is shown 
here with its leather case. 
Like the Kriesler, this 
receiver was Australian 
made. 


working well after receiving a major 
overhaul. 

The repairs were mainly to the cas- 
sette player which required a new 
electric motor and some work on a 
worn tape head. This work on the 
tape head was done using a fine file 
and emery cloth. While such an op- 
eration may sound a bit severe, it was 
a completely successful repair and 
cured the distorted sound problem 
caused by a deeply grooved playing 
head. 

How long before the head wears 
through is anyone's guess but it’s work- 
ing OK at the moment! 

My Sony Walkman® may not be old 
enough to be declared a rare collect- 
ible just yet but it will, in time, be just 
that. With its FM/AM stereo recep- 


It will not be long before some of the early model radio 
cassette players become suitable for collecting. This Silver 
model radio-cassette player is close to 20 years old and is 
still working well. 


| Silicon Chip | 
BINDERS 


These beautifully-made binders 
will protect your copies of SILICON 
Ë CHIP. They feature heavy-board 
This view inside the HMV Capri clearly shows the extent of the miniaturisation covers & are made from a dis- 
that had taken place since the Kriesler radio was made. Note the substitute 9V tinctive 2-tone green vinyl. They 
battery and the extra space provided for the longer original battery. hold up to 14 issues & will look 
great on your bookshelf. 


* High quality 
* Hold up to 14 issues 
* 80mm internal width 


* SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 


Price: $A14.95 (includes postage 
in Australia). NZ & PNG orders 
please add $A5 each for postage. 
Not available elsewhere. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 


Or fax (02) 9979 6503; or ring (02) 
9979 5644 & quote your credit 
card number. 


Use this handy form 4 


Getting together a collection of Walkman® radios may sound a bit extreme today 
but it may only be a matter of time. However, will these wonders of the plastic 

age have collector appeal and what are the chances of servicing them 50 years I Enclosed is my cheque/money order for I 
from now? 
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ls or please debit my 
T G Bankcard © Visa Mastercard 


tion, it certainly differs from most forced to live in, it is unlikely that the 
Card No: 


other Walkmans. When I bought it, it radio receivers of today ill survive 
was the only pocket-sized radio that like those of yesterday. It is not that 
featured AM stereo. difficult or expensive to restore a 50- 

We don’t hear much about AM 60 year old radio. But whether the 
stereo any more do we? Maybe it’s a_ radios of today will be serviceable in 
bit like high definition TV. Most peo- the year 2050 is fairly debatable. Fancy 
ple aren’t very interested — particu- trying to substitute a 50-year old chip 
larly if it’s going to cost heaps of — now that could be difficult! 
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money. Perhaps the receivers of today will Address. 
3 2 not have the necessary appeal to be- 
Will they be serviceable? come truly collectible tomorrow. Only Picode. 
In this throwaway world we are time will tell. sc a ee ee ee 
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PRODUCT SHOWCASE | 


vifå Peecless* vita Peerless vifa Peerless 


Vifa Tweeters and Midrange drivers: Now | Vita Magnetically shielded speakers; ‘Was 


D19AD-05-06 4 metal dome tweeter = S39 | D198D-05-08 3/4" shielded sot dome tweeter $45 
D25TF-55-06 1" soft dome tweeter $74 $25 | D25SF-04-06 1" Soh dome shielded tweeter $98 
D25AG. ‘1° metal dome tweeter S114 $55} D26SG-05-06 1" Textile shielded tweeter S74 
D26TG. 1" double chamber tweeter $114 $39 | M13SG-09-16 5° Cast frame shielded woofer $148 
H26TG-35-08 1" fabric dome hom tweeter $119 $67 | P17SJ-00-08 65" Cast frame shielded woofer $125 
MI0MD-39-08 4" coated cone midrange $99 $55 | VI kers ories; Was 
MI3MH-08-08 5" coated "Ralls Royce'mid $119 $87 | A20WG-00-08 8° Two-way coaxial speaker $199 
D75MX-31-08 3" soft dome midrange $129 $99 | D26NC-05-06 1" Neodymium soft dome tweeter $99 
Woofers with long life rubber surrounds: Was Flush mount cup or mounting wedge for D26NC 
C13WG-08-08 5° coated woofer -a legend! $99 Peerless Speaker Drivers: 

M13SG-09-16 5" shielded woot. cast frame $148 1" soft dome tweeter 

PIGWG-00-8 5" polycone woofer, cast $128 1" Wide Angle soft dome tweeter 
P17WG-00-08 6.5" polycone woofer $128 $49 2 High quality dome midrange 
P17WJ-00-08 6.5" polycone woofer, cast $158 $68 8" Eficient HQ polycone wooter = $149 
M18WO0-09-08 6.5" air dried cone, cast frame $149 $119 6.5" HO polycone woofer $148 
M22WR-09-08 8 coated cone, cast iame $199 $143 | ax 10" Polycone woofer $168 
M26WR-08-08 10° coated cone, cast frame $229 $179 76 10" HO paper cone wool $249 
M30WO-49-08 Top 12" woofer, castframe $348 $163 12 CC line polycone woofer $298 


gg 


sagebe 


Cel or fax for free info including specs on very driver we sall, as wel os our extensive range of speaker parts, crossover components and other Ias 
speaker things. Or send S10 cheque, money order or phone/ fox with creditcard details for our 80 poge catologue aF complete factory dta sheets on 
Vifo, Peerless and Dynaudio speakers. Price includes air mail postage. Quantity buyers: ask for the cheapest quotes. We ore always. cheaper with Vifo! 


How fo Pere R: 3 

ry Bankcard, Mastercard or Visa. 

a ect post orje vib yo eelt ad at- can 

o a money u 

Delivery charge: $10 per order Australia wide. HAWTHORN VIC 3122 
Please allow one week for PHONE: (03) 9429 2199 

Some items are limited - stock avilable only until sold. Order now! FAX: (03) 9429 9309 


P.O. BOX 242 
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Night vision viewer 
from DSE 


While SILICON CHIP has published 
build-it-yourself night viewers in the 
past, Dick Smith Electronics now have 
Apple Nighteyes as a commercial 
product. It is envisaged that it will be 
popular with boat users venturing out 
after dark. Other people who may be 
interested include hunters, wildlife 
and bird watchers, caving enthusiasts 
and security companies, 

The unit is manufactured by Zenit 
whoare well-known for photographic 
lenses. Apple Nighteyes has a lens 
magnification of 3.8 times while the 
internal photomultiplier gives a light 
amplification of 10,000 times. It also 
comes with an IR LED illuminator to 
allow observation in total darkness. 

Apple Nighteyes is priced at $999, 
comes with a 12-month replacement 
warranty and is available from all Dick 
Smith Electronics stores. 


Macservice 


garage sale 


How can a business have a garage 
sale? There is one way to find out and 
that is to visit the premises of Mac- 
service Pty Ltd. They are having a 
warehouse sale of “as traded” and 
imported stock on Sunday, 5th May 
from 9.00 AM to 5.00 PM. Prices start 
from a dollar! 

Interstate and country buyers do 
not need to miss out as they can 
phone for a list of gear on sale, The 
sale will be at the Macservice ware- 
house, 20 Fulton St, South Oakleigh, 
Vic 3167. Phone (03) 9562 9500; fax 
(03) 9562 9590. 


Digital multimeter has 
computer interface 


The Nilsen BX-905AC digital mul- 
timeter offers voltage, current, resist- 
ance, frequency and capacitance meas- 
urement, as well as dB calculation. It 
features manual or auto-ranging modes 
and is provided with an RS-232 serial 
output to connect it to a computer. 
Software is provided to enable it to be 


used for data logging and in 
manufacturing. 

dB calculation is presented 
as dBm; ie, relative to 0.775V 
RMS into a 600-ohm load. 
The BX-905AC has relative 
value display and a memory 
capable of storing and recall- 
ing five data points. Other 
features include min/max 
value storage, low/high/pass 
display, and automatic power 
off after 20 minutes of non- 
use. 

Voltage measurements can 
range up to 1000V DC or 750V 
AC, current up to 20A AC/ 
DG, resistance to 40MQ, ca- 
pacitance to 100uF and fre- 
quency to 1.999MHz. 

For further information, 
contact Nilsen Technologies, 
150 Oxford St, Collingwood, 
Vic 3066. Phone (03) 9419 
9999; fax (03) 9416 1312. 


Fluke RLC meter tests 
at up to 1MHz 


This new RLC meter from Fluke, 
the PM 6306, can test components at 
any frequency between 50Hz and 
4MHz. This is desirable for testing a 
wide range of components, particu- 
larly those used in switchmode power 
supplies, and low value capacitors and 
inductors. 

In addition, the PM 6306 features 
continuously variable AC and DC volt- 
age scales so voltage behaviour of com- 


EMONAZ 


5OMHz 
Only $1,076* 


GW Instruments is one of only 2 Taiwanese manufacturers of 
test and measuring instruments to be certified to the ISO9002 
Quality Standard. This certification is your guarantee of a quality, 
yet most affordable 50MHz, 2CH scope available. 


Features of the GW GOS-653 Oscilloscope include: 


50MhHz, 2 Channels 
Maximum Sensitivity of 1mV/DIV 


Auto Trigger Level Lock uses a special pk-pk detector 
Alternate Trigger Mode to trigger asynchronous signals 
Variable Hold-Off ensures easy viewing of complex signals 
DC Trigger coupling for viewing low frequency signals 
Signal delay line to display leading edge 

12kV acceleration Voltage for bright display 


Channel 1 signal output can be connected to other instruments 
* Price ites includes probes and excludes sales tax 


Available from Emona Offices Australia Wide: 


ponents can be analysed. 
An internal bias source can 
provide up to 10V DC for 
testing electrolytic capaci- 
tors and semiconductor 
junctions or up to 40V DC 
can be applied from an ex- 
ternal source. 

A deviation mode makes 
component comparisons 
quick and efficient, provid- 
ing a percentage readout of the differ- 
ent between the measured component 
and the initial reference. 


NSW (02) 519 3933 QLD (07) 397 7427 
INSTRUMENTS we (03) 889 0427 wa (09) 361 4200 


Also available from dealers around Australia. 


Fully automated testing with up to 
10 measurements per second can be 
handled when the PM 6306 is con- 
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Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 476-5854 Fx (02) 476-3231 


nected to a PC via an IEEE-488 inter- 
face. An RS-232 interface is also avail- 
able and Windows-based Component 
View software will shortly be avail- 
able. 

For further information contact 
Philips Scientific & Industrial, 34 
Waterloo Rd, North Ryde, NSW 2113. 
Phone (02) 888 8222; fax (02) 888 
0440. 


Over-temperature 
alarm from Hypec 


The Alert 110 is an over tem- 
perature alarm that warns of in- 
adequate cooling before damage 
occurs to a computer, It sets off 
an alarm when the internal tem- 
perature reaches 43°C (110°F), 
allowing the user to shut the 
system down before damage oc- 
curs. It is simple to install, only re- 
quiring to be plugged into a spare 
power connector. It is fixed inside the 
lid of the case with double-sided tape. 

Three versions are available: with 
over temperature alarm; with overtem- 
perature and cooling fan failure alar: 
and the TwinAlert with over tempera- 


ture alarm at 43°C followed by system 
shutdown at 48°C. The Alert 110 is 
priced at $32.50 plus sales tax while 
the other versions are priced at $52.50 
plus sales tax. 

For further information, contact 
Hypec Technology Group, PO Box 
438, West Ryde, NSW 2112. 


Instrumentation 
CD-ROM is free 


National Instruments has announc- 
ed a free CD-ROM containing infor- 
mation for engineers with an interest 
in measurement and control applica- 
tions. The Windows-compatible CD- 
ROM, entitled “Instrupedia”, features 
more than 60 tutorial and application 


notes on computer based systems for 
instrument control, data acquisition, 
analysis and presentation. 

Also featured are more than 500 
hardware and software products for 
20 industry standard computers. 

For more information, contact 
Nilsen Instruments Australia Corpo- 
ration, PO Box 466, Ringwood, Vic 
3134. Phone (03) 9879 9422. 


TRANSMITTER KITS 
FMTX) $40: a simple to buld 2.5 wat free running CD level input. FM ba m 12-24V00 
FMATXZB S49: the bast vans one markat FN-Band XTAL inked on OOM CO ee input 3 
ga design, very sabie up 1o OW RF output 
ITX2A S49: inal gta stereo encoder tor use on ethar ol our raster. XTAL ache 

FMTXS $99: both FMTX2A & FMTX2B on one PCB. 
S EMTT S898. a complets FMT bult and tesa, enclosed in a cat case wifi plugoack DIN ingit 
connector for audio and a 1/2mtr internal antenna, also availabe in 1U rack mount with balanced cannon 
Input sockets, dual VU meter and BNC RF $1299. Ideal for cable FM or broadcast transmission over 
una ot up t 300 mirs, La. driven aes, sports araras, otal grounds up 1o SOW RF out 

FANTXTOB S2599: same äs rack mount version Dut also includes dual SCA coder wih 67 & Sr 
subcarriers, 


AUDIO 
© DIGI-125 Audio Power Amp: this has been the most papular Kit ofall time with some 24,000 PCBs being 
sold since 1987. Easy to buld, small in size, high power. clever design, uses KISS principle. Manufacturing 
rights avalabis with fuli technical support and PCB CAD artwork available to companies tor a smali royalty. 
300 Watt Kit $29, PCB only $4.98. 

AEM 35 Watt Singla Chip Audio Power Amp $19.95: this is an ideal amp forthe beginner to construct: 
ypes an LM1875 chip and a few parts on a 1 inch square PCB. 

O Low Distortion Balanced Line Audio Oscillator Kit S89: designed to pump out Ine up tone arcund studio 
pmlexes at 400H2 or any other audio frequency you wish to us. Maximum output +2148m. 

© MONO Audio DA Amp Kit. 15 spits: 
Universal BALUN Balanced Line Converter Kit $69: converts what you have to what you want, 
unbalanced to balanced or vice versa. Adjustable gain: Stereo. 


COMPUTERS 
@ Max I/O Card far PCs Kit $169: originally published in Silicon Chip, this is areal low cost way 1o interface 
tothe outside word from your PC, 7 relays. 8 TTL inputs, ADC & DAC, stepper motor drivs/open collector 


$099, 
Ce soar $78: cludes dual seris games, printer foppy & IDE hard disk drive 
iirc wpa AMD RAM 1/2 si 
tod 4299.0 GPU Board wih 2D RAM included: 2 serial, printer, oop & IDE hard dsk S99 VGA 
PC104 card $399, 


KIT WARRANTY - CHECK THIS OUT!!! 

M your kit does nat work, provided good workmanship has been applied in assembly and al original parts 
have been correctly assembled, we wil repair your kit FREE it returned within 14 days of purcnase. Your 
oniy cost is postage both ways. Now, that's a WARRANTY! 

KITS-R-U sel the entire range of designs by Graham Dicker. The designer has not extended his agreement 
wah he previous dbo, PC Computers, in Adelaide. AN products cn be purchased win = 
Bankcard by phone and shipped overnight via Australia EXPRESS POST for $8 $0 per order. Yov 

tothe designer Man cirect from 6-7pm or piace orders 24 hours a day on: PH ENE eoeras-taKc8 20 


Micro inspection camera 
with light source 

How many times have you 
wished you had a tiny CCD 
camera so you could look 
into inaccessible places in 
equipment, down pipes or 
in cavity walls. Now there is 
the Dyna Image DM 340C 
micro head CCD video camera which comes with a 
3m cable. This has an illuminated head and is 
fitted with a 5mm focal length F5 lens. This has a 
38mm best focus and a minimum working distance 
of 15mm. 

Magnification on a 14-inch monitor is about seven 
times. Illumination is provided by built-in LEDs 
which may be switched off. A 12mm diameter 45° 
mirror adaptor is available for side viewing. 

The DM340C consists of a main case which con- 
nects to the CCD sensor/lens head via a 5mm 
diameter 3-metre long cable The camera head is 
12mm in diameter and 50mm long. Power require- 
ments are 12V DC at 160mA, rising to 240mA with 
the LEDs on. The video output is 1V p-p standard 
CCIR composite video at 75-ohm impedance. 

For further information, contact Allthings Sales 
& Service, PO Box 25, Westminster, WA 6061. 
Phone (09) 349 9413; fax (09) 5905. 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Cockatoo stopper 
wanted 


I read your article on the Woofer 
Stopper in the February 1996 issue of 
SILICON CHIP and wondered if I could 
take up the slightly broader topic of 
electronic pest control, My particular 
problem is cockatoos in walnut groves. 
Whilst a permit can be obtained to 
shoot them, it’s only granted after they 
have destroyed half your crop! 

Seeing most birds that prey on fruit 
and nut groves are protected, the prob- 
lem is far from academic. I had thought 
of developing some sort of biological 
deterrent along the lines of a micro- 
phone to pick up their screeching, a 
voice recognition circuit to verify it’s 
acocky nota car, and then playback of 
a digitised recording of sounds made 
by a cocky in distress. 

Would your magazine feature some- 
thing on voice recognition, as the other 
components of the setup seem to have 
been covered? (C. S., Ferntree Gully, 
Vic). 

* Your application is a little special- 
ised for us to design a project in SILI- 
CON CHIP but you could use the 16- 
second voice storage module described 
in our July 1993 issue to provide the 


distressed cockatoo sounds. However, 
in our experience, when cockatoos 
are feeding they make very little sound 
atall, so using voice recognition might 
not work. Instead, a PIR detector might 
be more useful. 


50Hz source for 
alarm clock 


Ihave an old LED clock/radio (AWA 
B110) which has every accessory 
needed with a couple of features not 
found on most modern clocks. It lacks 
the 9V battery backup after power fail- 
ure which I have tried to overcome by 
adding a 9V rail to the IC. However, it 
only keeps the time from when the 
power is turned off and does not keep 
clocking; eg, ifit was 1.45 AM at power 
off, it stays at that time until power is 
resumed. 

Could you tell me ofa way to wire it 
so it will keep clocking when mains 
power is turned off? 

My second question is can you tell 
me of some simple 12V fluorescent 
circuits, preferably with a prewound 
transformer, as I have a fluorescent 
light 12V system (car wand) but some 
parts on the circuit are damaged; a 
transistor is burnt out (3882 — NEC) 


Command control 
is desirable 


On page 99 of the September 
1995 edition, G. S. of Esperance, 
WA, writes with respect to “Com- 
mand Control for Model Railways”. 
From his letter, G. S. is interested 
in moving towards Command Con- 
trol and I believe that I can help 
him with such a system. 

This system which I call CTS 
16C is my completely revised edi- 
tion of the old American CTC 16 
system. In my many years of expe- 
rience with this form of Command 
Control, I have found that CTC 16C 
works well as the system is stable 
and most importantly can be built 


by hobbyists themselves from the 
ground up with electronic parts 
that are commonly available in 
Australia. 

Tm sure that G. S., with his ex- 
perience, could easily build sucha 
system and enjoy the benefits that 
Command Control can so easily 
control. (B. G., Flinders Park, SA). 
© We are aware of the CTC 16 sys- 
tem described in “Model Rail- 
roader” about 10 years ago. How- 
ever, this circuit was based on the 
NE544 and NE5044 encoder and 
decoder chips. These devices are 
no longer made so unless the cir- 
cuit was changed to take this into 
account, it is no longer a viable 
option. 


but I cannot come up with an equiva- 
lent one. It also has two greencaps, 
one electrolytic capacitor, one resis- 
tor, a 1N1004 diode and miniature 
transformer. (B. B., Sebastopol, Vic). 

* The reason why your clock does 
not keep time while the power is offis 
that its 50Hz source of clock pulses is 
absent. In order to keep time whether 
the 50Hz mains is present or not, you 
need an independent clock, This could 
be based on an MMS5369EYR divider 
chip which uses a 3.579545MHz crys- 
tal to derive a precise 50Hz source. 
The 60Hz version of this chip 
(MM5369AA) was featured in a cir- 
cuit notebook item on page 41 of the 
March 1996 issue, 

We published a series of compact 
fluorescent driver circuits in the Feb- 
ruary 1991 issue but they would not 
be small enough to replace your dam- 
aged module. It would be better to fix 
it. In general, the simple block oscilla- 
tor inverters used for these small fluo- 
rescent lights use an NPN transistor 
with a rating of around 100V. Try us- 
ing a BF469. 


Current adjustment 
in 300W module 


I've been having trouble with a 300 
watt amplifier described in another 
magazine more than 10 years ago. Con- 
struction of the kit was without prob- 
lems but during the initial set up proce- 
dure the amplifier would not come 
within its specifications. When ad- 
justing the offset trimpot to get the 
voltage between the output and com- 
mon ground as near as possible to 
zero, the trimpot had to be wound 
right over in one direction. Even then, 
it could only get as close to zero as 
approximately -50mV. 

When adjusting the voltage across 
the fuseclips to 50V with the bias 
trimpot (about mid-position), the volt- 
age difference between the two fuse- 
clips was 0.2V (negative fuseclip: 
-50V). After 30 seconds, the resistors 
across the fuseclips were too hot to 
touch. 
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Alarm clock 
modifications 


A couple of days ago, I had an 
idea for my existing alarm clock. 
The idea is to connect an infrared 
LED across the speaker in my alarm 
clock, so when the alarm goes off 
in the morning it would also acti- 
vate the LED. The resulting infra- 
red signal would then trigger a 
solenoid across the room, to oper- 
ate a light switch. 

I started out thinking that this 
would be easy, but to my dismay I 
cannot figure out how to get the 
infrared signal to switch anything. 
I have since bought your February 
1996 edition and have seen the 8- 
button IR controller but all I need 
is a 1-button version. 


I would be very grateful if you 
could refer me to a basic circuit 
diagram for a 1-button transmitter 
and the circuit diagram for a re- 
ceiver that would switch momen- 
tarily and one that would latch. I 
would be capable of adding the 
relay driver. (P. R., Albury, NSW). 
* Unfortunately, the system sug- 
gested by you, having the IR LED 
across the speaker, is not work- 
able. In practice, an IR transmis- 
sion system needs to have a coded 
pulse stream sent by the IR LED. 
We have not published a 1-button 
IR remote control system however 
you may be able to adapt the IR 
light beam relay, published in our 
December 1991 issue, to your 
needs. We have stocks of this issue 
available at $7 including postage. iia 


With the fuses in position, the cur- 
rent through the output transistors was 
about 100-140mA, whereas it should 
be only 25-40mA, There is no audio 
output available after 3-4 minutes. The 
heatsink gets very hot (approximately 
50°C). 

I removed the main output transis- 
tors and tested them with a multi- 
meter — all were OK. I then refitted 
them to the heatsink and tested for 
insulation leakage — OK. Next, I re- 
moved and tested all other transistors 
and diodes with the multimeter — OK. 
Finally, I triple-checked the compo- 
nent positions and values — all OK. 

Despite this, it still will not come to 

within specs or even work for that 
matter. Could you please point me in 
the right direction, or should I discard 
the PC board and start with a new kit? 
(H. C., Tomerong, NSW). 
* While we cannot be sure about the 
faults, we suspect that there is a com- 
ponent malfunction associated with 
the Vbe multiplier transistor which is 
biased by the quiescent current adjust- 
ing trimpot. This can be confirmed by 
using a clip lead to short between its 
collector and emitter. If the current 
drops to zero, the malfunction is in 
this transistor or its associated bias 
components. 

As far as the problem in adjusting 
the offset trimpot is concerned, we 
suspect that one of the associated emit- 
ter resistors for the differential pair is 

~ incorrect in value. 


92 SILICON CHIP 


Heart transplant for 
Fisher amplifier 


I found a Fisher amplifier in a 
secondhand shop. When I checked it 
out, I found that the power amplifier 
section was not very good, so I pulled 
it out and replaced it with two of your 
50W modules using the LM3876 chip. 
I found these modules to be excellent 
value, producing beautiful sound. 

My problem is that the preamplifier 
section of this amplifier is not loud 
enough to run the power amplifier 
section to full power. At full volume, 
the output is only about 8W RMS. 
Rather than try to boost up the preamp 
section, is it possible to increase the 
input gain to the LM3876 chip? What 
would the modifications be? 

lalso thought of purchasing a uni- 
versal stereo preamp (SILICON CHIP, 
April 1994) and using this to boost up 
the shortfall on the preamp signal be- 
fore the power amplifier. Would this 
work? If so, what version of this uni- 
versal preamp should I build? What 
modifications would I need to do to 
get this preamp kit to deliver enough 
overall gain to drive the LM3876 chips 
to full power of 50W with the volume 
control about halfway? 

I also have another amplifier, with 
the power amplifier section blown. 
Rather than repairing it, I also plan to 
install two 50W LM3876 modules. The 
problem is that the power supply rails 
are +50V DC. Is there a way of reduc- 


ing these supply rails to +37.5V DC to 
suit the LM3876? Because of the lim- 
ited room inside the cabinet, these 
modules are a good substitute. 

Treally love using these modules as 
they are cheap compared with the 
overall cost of other kits. The per- 
formance and the fact that the mod- 
ules have built-in protection make 
them the best power amplifier mod- 
ule on the market today, I believe. I 
have built up eight complete stereo 
power amplifiers in the last 12 months, 
so I speak from experience. Most of 
them were used with your first Dolby 
Prologic Decoder, to drive the centre 
and the surround channels. 

With my Dolby Prologic kit (your 
design), I took the mono surround 
output from the PC board and con- 
nected it to a stereo simulator with 
left and right surround outputs and 
used this stereo signal to drive two 
50W modules with very pleasing re- 
sults. Because of its small size, the 
stereo simulator fitted snugly inside 
the supplied cabinet. 

Maybe SILICON CHIP could design a 

new one that has better separation 
figures. [have also experimented with 
the simulator by using it with a mono 
video. This could be a future project 
for people who cannot afford a stereo 
VCR. (K. S., Morphett Vale, SA). 
e Increasing the gain of the LM3876 
module is simply a matter of reducing 
the 1kQ resistor at pin 9 to 470Q. This 
will increase the gain by a factor of 
slightly more than two, which should 
be sufficient. 

As far as using the modules with 
+50V rails is concerned, the only safe 
way is to regulate the supplies down 
to below +40V. The most efficient way 
to do this would be to use switching 
regulators from the LM2576 series, as 
described in the March 1994 issue. 

We do plan to design a new stereo 
simulator, using one of the Mitsubishi 
delay chips. 


Frequency display 
for radios 


Is there some way of making up an 
add-on LCD display to show the fre- 
quency that a radio receiver is receiv- 
ing on? This would make life much 
easier than trying to figure out just 
what the pointer on the dial is trying 
to tell us. (J. R., West Pymble, NSW). 
* It is certainly possible to produce 
such a circuit. In fact, a LED readout 


along these lines was published in 
another Australian electronics maga- 
zine many years ago. 

In principle, the circuit needs to 
measure the frequency of the local 
oscillator in the radio and then offset 
the reading by the intermediate fre- 
quency, to get the actual incoming 
frequency. In an AM broadcast radio 
with digital readout, the local oscilla- 
tor usually covers the range from about 
1MHz to just over 2MHz and the inter- 
mediate frequency is 450kHz (not 
455kHz as in older AM radios). 

By contrast, the local oscillator in 
an FM radio covers from 93.5MHz to 
113.5MHz while the intermediate fre- 
quency is 5.5MHz. Since the FM local 
oscillator is such a high frequency, a 
prescaler IC is generally used to di- 
vide the frequencies down to a more 
manageable frequency in the region of 
about 1MHz. 

In practice, digital radios solve the 
problems of pushbutton tuning, fre- 
quency readout and so on by using a 
dedicated microprocessor. It is un- 
likely that we will publish a project 
along these lines in SILICON CHIP. 


Smoke detector 
beeps 

I have a small problem that you 
may be able to help me with. I have a 
smoke detector which is working fine 
but it gives a low beep at regular inter- 
vals at night time. I don’t hear it dur- 
ing the day. I have tested the unit by 
pushing the button and the alarm 
works in its usual loud and raucous 
fashion. What’s wrong with it? (D. S., 
Berala, NSW). 
* This is a common problem with 
smoke detectors but it is entirely nor- 
mal. As we pointed out in our Febru- 
ary 1996 article entitled “Fit A Kill 
Switch To Your Smoke Detector”, 
these units produce an audible beep 
to tell you when the battery is low. 

So the answer is simple: replace the 
battery. Use an alkaline type because 
these have a longer life than normal 
carbon-zine batteries. 


Notes & Errata 

Radio Control 8-Channel Encoder; 
March 1996: in the circuit on pages 56 
& 57, R19, the 10kQ resistor at pin 6 of 
IC3b, should connect to pin 5 instead. 
It comprises a voltage divider with 
R13, a 22kQ resistor. 


Now available: the complete index to 

all SILICON CHIP articles since the first 

issue in November 1987. The Floppy 

Index comes with a handy file viewer 

that lets you look at the index line by line 

or page by page for quick browsing, or 

you can use the search function. All 

commands are listed on the screen, so 

you'll always know what to do next. 

Notes & Errata also now available: 

this file lets you quickly check out the Notes & Errata (if any) for all articles 
published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied inASCIl format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


ORDER FORM 


Floppy Index (incl. file viewer): $A7 


Notes & Errata (incl. file viewer): $A7 


Alphanumeric LCD Demo Board Software (May 1993): $A7 


Stepper Motor Controller Software (January 1994): $A7 


Printer Status Indicator Software (January 1994): $A7 


Switchers Made Simple — Design Software (March 1994): $A12 


Gamesbvm.bas /obj /exe (Nicad Battery Monitor, June 1994): $A7 


Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 


POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 


Disc size required: M 3.5-inch disc [15.25-inch disc TOTAL $A 


Enclosed is my cheque/money order for $A. or please debit my 
O Bankcard 0 VisaCard © MasterCard 


Card No. I Eii A ea al] 


Signature. Card expiry date. i 


Name 


PLEASE PRINT 
Street 


Suburb/town Postcode. 


‘Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your order 
to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number 
(Bankcard, Visa Card or MasterCard). 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 979 6503. 


Enclosed is my cheque/money order for $. or please debit my 


A Bankcard a Visa Card A Master Card 

caano. [ | TT JETT | ESE 
Signature. Card expiry date. / 
Name 

Street 

Suburb/town Postcode. 
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FOR SALE 


DonTronics HAS MICROCHIP PIC 
GEAR: Programmers from $20 to $225, 
PICBASIC: 64 $47, 57 $33, 84 $33, 
EEPROM: 93LC56 $5, 24LC16B $8, 
24LC65 $16, CPU: 84/04/P $12, 57/04/ 
P $12, 64/04/P $17. Serial and parallel 
I/F kits and lots of other stuff. VISA-MC- 
BC. Ask for free Promo Disk. http:// 
www.labyrinth.net.au/home/~donmck— 
29 Ellesmere Crescent, Tullamarine 
3043. (03) 9338 6286. Fax (03) 9338 
2935, 


KITS KITS KITS: Electronic kits for 
enthusiasts of all ages and abilities. Top 
quality. Large range. Free catalog and 
price list available. Call Ozitronics, 24 
Ballandry Crescent, Greensborough 
3088. Tel/Fax: (03) 9434 3806 email: 
ozitronics @c031.aone.net.au. 


MicroZed HAVE stocks of PIC chips 
including PIC 16C84. Ring for prices. 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
zont,Rimsat. Warehouse Sale - 4.6m 
dish & pole $1499; LNB $50; Feed $75. 
All accessories available. Videosat, 2/ 
28 Salisbury Rd, Hornsby. Phone (02) 
482 3100 8.30-5.00 M-F. 


A REAL BARGAIN: Riston type cop- 
perclad laminate. Develop cold, no toxic 
fumes, easy to use. Excellent results. 
Single sided 610x304 $34; 305 x 304 


RCS RADIO PTY LTD 


p 


EE 


Eil 


RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 
RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 


$17.50; 152 x 305 $9.95; 152 x 152 
$6.50. Double-sided also available. 2 
litre developer mix, worth $2.50, free 
this month. Add sales tax if applicable. 
Delivery $6.00. Money back guarantee. 
Ph (02) 743 9235. Fax (02) 644 2862. 


START WITH A MICROZED KIT then 
when your "test the market", small run 
project hits the big league MicroZed 
can help you with alternative schemes 
and quantities ex stock at the right pric- 
ing. 


LASER LIGHT SHOW EQUIPMENT: 
scanners, controllers, software. Lasers, 
optoelectronics. Laser Dynamics. Phone 
(03) 532 1981. Fax (03) 9555 7449. 


STOPWATCH MODULE: UHF radio 
start/stop, optocoupled clock, lap, reset 
outputs and LCD display on 150 x 100 
board. $165 kit. (06) 291 4911 (AH) or 
vladimir @ ozemail.com.au 


RAIN BRAIN 8 STATION SPRINKLER 
KIT; Ultra reliable & versatile Hi Q kit. 
Rain switch & LED B/L Free!!! (SC JAN 
'96). Mantis Micro Products, 38 Gar- 
net St, Niddrie, 3042 P/F/A (03) 9337 
1917 mantismp @c031.aone.net.au 


SATELLITE EQUIPMENT DEMO 
SALE: 1m dish Echostar Lt730 low 
threshold receiver 1.1dB voltage switch- 
ing Ku Band LNB works VERY well 1 
only $850. 1.1dB voltage switching with 
built in feedhorn Ku Band LNB $130. C 
Band 25 deg LNB $120. Nokia dual 
LNB input receiver $190. 1.3dB voltage 
switching with built in feedhorn Ku Band 
LNB $115. Signal strength meter for sat 
$320. Sexton for finding satellites $400. 
Fax/phone (03) 9803 0215. 


Circuit Ideas 
Wanted 


Do you have a good circuit idea. 
If so, why not sketch it out, write 
a brief description of its opera- 
tion & send it to us. Provided 
your idea is workable & original, 


we'll publish it in Circuit Note- 
book & you'll make some money. 
‘We'll pay up to $60 for a really 
good circuit but don't make them 
too big please. Send your idea — 
to: Silicon Chip Publications, PO 
Box 139, Collaroy, NSW 2097. 


A 
MicroZed Computers 
‘To order or enquire: 

PO Box 634, ARMIDALE 2350. (296 Cook’s Rd) 

Ph (067) 722.77 — may time out to Mobile 014 036 775 
Fax (067) 728 987 (Credit Cards OK) 


Scott Edwards Electronics 
‘Accessories for Stamp and second source for Stamp 1 
Data Collection Proto Board now available. 

2-input, 12-bit A>D, real time clock and EEPROM. 
Up to 32K for data st example programs and 
book software. Switchable power on board and 8 I/O 
left for other jobs. Uses Parallax BS2-IC. 


ted Circuit Board Manufactu 


Best Prices on Prototypes and 

Production Quantities. 
INSTANT PCB's 99 Sf © 

POBox 448 Avalon Beach 2107 

Ph (02) 9974 1189 Fax (02) 9974 5491 


Prin re 


68HC705 DEVELOPMENT SYSTEM: 
Oztechnics, PO Box 38, Illawong, NSW 
2234. Phone (02) 541 0310, fax (02) 
541 0734. Email: info@oztechnics.- 
com.au WWW: hitp://www.hutch.com.- 
au,/~oztech/index.htm. 


C COMPILERS: Dunfield compilers are 
now even better value. Everything you 
need to develop C and ASM software 
for 68HCO8, 6809, 68HC11, 68HC16, 
8051/2, 8080/85, 8086 or 8096: $140.00 
each. Macro CrossAssemblers for these 
CPUs + 6800/01/03/05 amd 6502: $140 
for the set. Debug monitors: $70 for 6 
CPUs. All compilers, XASMs and moni- 


SILICON CHIP FLOPPY INDEX 


WITH FILE VIEWER 


Now available: the complete index to all SILICON CHIP articles 


PRALAX 


BASIC Stamp I and It 


NEW Micro 

68HCI1 FI boards and now 80535 (up spec 8051), 

both boards with BASIC, FORTH, ASM, Small C 
535 board has 8052AH INTEL BASIC installed. 
VO expansion board now in stock for both boards. 

Also prototype expansion board, addressing only. 


Get your project on the way in hours, not months. 
Send two 45c stamps for information package 


MEMORY * DRIVES * MODEMS 


LASER PRINTER MEMORY 
HP 2MB UPGRADE 


D0 Simms 
EMB (2htox32)60ns 
16MB (2Mox32)-0ns 


Mac 

8M8 BOOK 

‘VIDEO MEMORY 

25816 70ns (SOJ) $24 

256KX16 700s (IP) S57 Anane or other vas ated 

EX TAX PRICING AS AT MARCH 1996 

‘Sales Tax 22%, O/Night Delivery $8, Ring For Latest Prices, 

iso Buy And Te or 


Ph: (02) 9980 6988 Fax: (02) 9980 699 


tors: $400. 8051/52 or 80C320 simula- 
tor (fast): $70. Demo disk: FREE. All 
prices + $5 p&p. GRANTRONICS PTY 
LTD, PO Box 275, Wentworthville 2145, 
Ph/Fax (02) 631 1236 or Internet: 
Igrant@mpx.com.au 


since the first issue in November 1987. The Floppy Index comes 


with a handy file viewer that lets you look at the index line by line or page by page 
for quick browsing, or you can use the search function. All commands are listed 
on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the 
Notes & Errata (if any) for all articles published in SILICON CHIP. Notan index but 
a complete copy of all Notes & Errata text (diagrams not included). The file 
viewer is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


Price $7.00 each + $3 p&p. Send your order to: Silicon Chip Publications, PO Box 
139, Collaroy 2097; or phone (02) 979 5644 & quote your credit card number; or 
fax the details to (02) 979 6503. Please specify 3.5-inch or 5.25-inch disc. 
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Microprocessors For Silicon Chip Circuits 


We have stocks of the 68HC705-C8P pre-programmed microprocessor ICs 
for the Digital Effects Unit (February 1995) and the Remote Controlled Stereo 
Preamplifier (Sept.-Oct. 1993).Also available is the pre-programmed Z86E08 
microprocessor for the Railpower Mk.2 Model Railway Controller. 


68HC705-C8P - $45 ea; Z86E08 $18 ea. Prices include p&p. 


Payment by cheque, money order or credit card to: Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. Phone (02) 9979 5644; Fax (02) 9979 
6503. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
stock at a new low price; please ask for 
our catalogue. Micro C, the affordable 
“C” compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68HC08, 6809, 68HC11 or 68HC16 
$139.95 each + $3 p&h * Now on special 
is the SDK, a package of ALL the DDS 
“C” compilers for $399 + $6 p&h * 
EMILY52 is a PC based 8051/52 high 
speed simulator $69.95 + $3 p&h * DDS 
demo disks $7 + $3 p&h * VHS VIDEO 
from the USA (PAL) “CNC X-Y-Z using 
car alternators” (uses car alternators as 
cheap power stepper motors!) $49.95 + 
$6 p&h (includes diagrams) * Device 
programming EPROMs/PALs etc from 
$1.50 « Fixed price electronic design and 
PCB layout * Credit cards accepted * All 
goods sent certified mail » Call Bob for 
more details. MICROCRAFT, PO Box 
514, Concord NSW 2137. Phone (02) 
744 5440 or fax (02) 744 9280. 


EDUCATIONAL ELECTRONIC KITS: 
Easy to build. Guaranteed to work. 
Good quality. Latest technology. Cheap. 
Good selection. LESSON PLANS FOR 


TEACHERS. Send $2 stamp for cata- 
logue and price list. Log onto our bulletin 
board for full details. DIY Electronics, 22 
McGregor St, Numurkah 3636, Ph/Fax 
(058) 62 1915. E-Mail: laurie.c@cnl.com 
.au BBS (058) 62 3303 


COMPLETE WORKSHOP PRO- 
GRAM: suit IBM compatible 386 or bet- 
ter computer. Handles: Stock Control, 
Sales, Service Records, Debits, Cred- 
its, Faults, Service Manuals and Phone 
Directory. Full price $399.00. For demo 
disk, phone or fax your details to (045) 
71 1640. JackAlbers Electronics & Soft- 
ware Development. 


VALVES: TRANSMITTING, RECEIV- 
ING, collectibles, parts, catalogue 85c 
stamp. Hadgraft, 17 Paxton Street, Hol- 
land Park, Qld, 4121. Phone (03) 3397 
3751. 


SERVICE & REPAIRS 


PATRA ELECTRONICS: assembly and 
repairs of all kits. Repairs of electronic 
equipment. Call Peter on (02) 718 1202 
or 015 215957. 


Advertising Index 


Altronics -n 68-71 
Av-Comm 

Car Projects Book 

Dick Smith Electronics ......... 18-21 
Emona..... 


Harbuch Electronics ...... 


Instant PCBs 


Jaycar ..... 


Kalex .... 


Kits-R-US .... 


Macservice 


MicroZed Computers 


Oatley Electronics 


Pelham... 


Railway Projects Boo! 


RCS Radio 


Rod Irving Electronics .......... 


Scan Audio .. 


Silicon Chip Bookshop ..... 


Silicon Chip Software 


Tektronix 


| me me e e e e e Ty 


l SILICON CHIP BINDERS 


Tortech ..... 


X-On Electronic Services .......... 55 
These binders will protect your copies 
of SILICON CHIP. 


Zoom... 


* Heavy board covers with 2-tone 
green vinyl covering 


PC Boards 


I 
l 
I 
I 
I 
I 
x Each binder holds up to 14 issues I Printed circuit boards for SILICON 
I CHIP projects are made by: 
* SILICON CHIP logo printed in gold- I 
I 
I 
I 
I 
I 
a 


coloured lettering on spine & cover S Pes Badio VAENE ae) 


Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


b ee es 


Price: $A14.95 each (incl. postage in Aust). NZ & PNG orders please add 
$A5 each for p&p. To order, just fill in & mail the order form in this issue to: 
Silicon Chip Publications, PO Box 139, Collaroy 2097; Or phone (02) 9979 
5644 & quote your credit card details or fax (02) 9979 6503. 
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Into Extreme Performance? 
Get into 


THE HIGH PERFORMANCE CAR MAGAZINE 
FOR THE HIGH PERFORMANCE CAR ENTHUSIAST 


BUMPER 
PREMIERE 
EDITION 

AT YOUR 
NEWSAGENT 
APRIL 10 


APRIL 1996 
$5 


If you have ever wanted better performance from 
your car, ZOOM is the magazine you've been waiting 
for! Every issue is packed with real-life examples, 
of cars just like yours brought to extreme 
perfo ce with often relatively simple and 
cheap modifications. ZOOM shows how it’s donel 


High Performance Mods to 12 Cars: 


Electronic Engine Management 


Do Larger Exhausts Work? è Skyline GTR © Datsun 1600 
Build a Fuel Mixture Meter e@ FC Holden(!) è Toyota Supra 
Fitting Door Build-Out Speakers e Giacattolo è Mitsubishi Lancer 
Vehicle Info on the Internet e Pulsar SSS e VL Commodore 
The Effects of Adjusting Camber è Corvett e Corolla KE35 
Engine Performance Software e Ford Capri e Toyota Celica 


Plus a Special Feature: Riding With The Magician - One of the World's Best Rally Drivers 


FROM THE PUBLISHERS OF 'SILICON CHIP' MAGAZINE 


SILICON CHIP’S 20 
best car projects are 
now all together in 
this 112-page book 


This book has 20 electronic projects for cars, including high energy & 
breakerless ignition systems, an ultrasonic alarm, a digital tachometer, a 
coolant level alarm, a flashing alarm light, a talking headlight reminder, a 

UHF remote switch & a thermostatic switch for electrically operated 
radiator fans. And there are eight quick circuit ideas as well. 


Price: $8.95 (plus $3 p&p if ordering from Silicon Chip) 


Please send me copies of 20 Electronic Projects For Cars 


Enclosed is my cheque/money order for $. or please debit my 
Bankcard M Visa Card Master Card 


Order today by phoning 

(02) 9979 5644 & quoting 

Signature o Cardexpiydate / Ž your credit card number; 

N or fill in the coupon & fax 
A ear Ehon ner] it to (02) 9979 6503; or mail 

the coupon to: Silicon 
Chip Publications, PO Box 
Suburb/town Postcode. 139, Collaroy, NSW 2097. 


Card No. 


Street 


